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THE FIRST FORTY YEARS OF THE SOCIETY 

OF AMERICAN BACTERIOLOGISTS' 

By Dr. C.-E. A. WINSLOW 

PROFESSOR OF PUBLIC HEALTH, YALE SCHOOL OF MEDICINE 

THE last ten years of the nineteenth century are 
perhaps best known by the term “the gay nineties.” 

A more important taxonomic characteristic is per- 

haps expressed in the description of this decade, and 
the one preceding it, as “the golden age of bacteriol- 
ogy.” Between 1880 and 1900, a new science was 
born, a seience fraught with rich gifts of health and 
happiness for the human race and one which—unlike 
many other sciences—has been used by man only for 
beneficent purposes. It was natural, therefore, that 
toward the close of this century the devotees of this 
new science should organize for the better perform- 
ance of their challenging task. 

_ Address delivered at the Fortieth Anniversary Meeting 
- the Society of American Bacteriologists, New Haven, 
onn., December 29, 1939. 

This tendency took shape in the establishment of 
the Laboratory Section of the American Public 
Health Association at the Minneapolis meeting in 
1899. Our own society was, however, the first inde- 

pendent organization devoted specifically to the ser- 
vice of bacteriology in the United States—perhaps in 

the world. 

The idea was first evolved by A. C. Abbott, H. W. 
Conn and E. O. Jordan at the 1898 meeting of the 
American Society of Naturalists, and the new organi- 
zation was conceived as an affiliate of that society. 

On October 17, 1899, a circular letter was sent out by 
the three pioneers to some forty bacteriologists, and 

on December 28, 1899, the organization meeting of the 

Society of American Bacteriologists was held at the 
Yale Medical School, in response to this call. W. T. 
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Sedgwick was chosen as the first president of the new 
organization, A. C. Abbott as vice-president and H. 

W. Conn as secretary-treasurer. 

It is of interest to note that December 29 is Pro- 

fessor Sedgwick’s birthday. If he were with us on 

this occasion to accept our tributes of affection, he 

would be eighty-four years old. 

Of the 57 charter members of the society then 

formed, '18 are known to be still living and 7 of the 
18 are present at this fortieth anniversary. The sur- 

vival powers of the staunch 18 will be duly recog- 
nized before the close of this meeting; but a word of 
tribute is in order to the members of our fellowship 

who have passed on the torch of progress to our 

hands. Rarely, I think, has a new organization en- 
joyed the leadership of so distinguished a band of 

sponsors. In this group were A. C. Abbott, bon-vivant 
and leader of medicine in Philadelphia; J. Adami, 

distinguished Canadian pathologist; H. W. Conn, 
typical New Englander, decorous, keen-witted and 

sure; E. K. Dunham, of New York City’s élite, wise 

counselor to many; F. P. Gorham, genial founder of a 

vigorous department at Brown and faithful public 

servant of Rhode Island; George W. Fuller, dominant 

figure in the development of sanitary engineering, a 

mind of razor keenness in some 250 pounds of flesh; 

Wyatt Johnston, pioneer water bacteriologist, of 

Montreal; E. O. Jordan, frail and gentle, but full of 

rich accomplishment as teacher, as investigator and 

as author of a great text-book, tireless in service and 

wise in counsel; L. P. Kinnicutt, gracious and aristo- 

cratic teacher of sanitary chemistry at Worcester; 

Veranus Moore, of Cornell, pioneer veterinary bac- 

teriologist and able administrator; William H. Park, 

genial and kindly, founder and for forty years head 

of New York City’s Health Department Laboratory, 

co-author (with Robert Koch) of the theory of the 

well carrier, whose brilliant contributions to science, 
in connection with the bacteriology and immunology 

of diphtheria, place him among the world’s great bac- 

teriologists; T. M. Prudden, thoughtful, ascetic and 

precise, a power behind the throne in the reorganiza- 
tion by Hermann Biggs of the New York City and 

State Health Departments; W. T. Sedgwick, beloved 

teacher and unselfish public servant, founder at the 

Massachusetts Institute of Technology of our first 

widely influential school of public health; Erwin F. 

Smith, father of piant pathology in the United States; 

Theobald Smith, incomparable scientist, sparse and dry 
and black-bearded, so imaginative that he anticipated 
in the nineties many of the “discoveries” made by 

others for a quarter of a century, so uncannily clear- 

headed a thinker and so meticulous an investigator 

that he left no errors for his successors to correct; 

G. M. Sternberg, of the Army Medical Corps, author 

of one of our first text-books of bacteriology; Victor 
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C. Vaughan, rugged and salty, a fiery driving force in 

American medicine; William H. Welch, pioneer pa- 

thologist, statesman of medical education and of 

public health, expert in medical history, as genial 

bon-vivant as Abbott, as wise a counselor as Jordan, 
tireless in energy as Fuller, kindly and helpful as 

Sedgwick. We knew them all. We loved and ad- 
mired them all. We honor their memory and pledge 

our best efforts to carry on the tradition they have 
left for us. 

During these forty years, the society which these 
men established has grown beyond their fondest 

dreams. Founded in 1899, we passed through a lag 
period of about five years, membership increasing 

only to about 100 by 1905. A phase of late lag or 
slowly accelerating growth brought us to 300 men- 

bers in 1915. Between 1915 and 1923 occurred the 

phase of logarithmic increase, bringing the member- 
ship up to over 1,200 in the latter year. The genera- 

tion time in this phase was therefore about four years. 
During the depression, the nutritive value of our na- 
tional culture medium was so reduced that the mem- 

bership curve dropped to less than 800 in 1932. The 

amino-acids introduced by the New Deal stimulated a 
second rise, however, and to-day we are nearly 1,400 

strong. No toxie waste products of dissension have 

been manifest; and the services of Hitchens and Sher- 

man and Baldwin as our beloved secretaries have at 

all times provided valuable regulative factors. 
Meanwhile, gonidial budding has added to the vital- 

ity of the parent stock. Beginning with Washington 
in 1917, local branches have been established (under 

the leadership of Conn and Koser) to the number of 
17, extending from the Connecticut Valley to South- 
ern California. 

Our annual meetings have been notably successful, 
particularly since the establishment in 1925 of the 
program committee, which through its successive chair- 
men, Bayne-Jenes, Cohen, Frazier and Berry, has 

functioned to perfection. Our sponsorship of the 
International Microbiological Congress of 1939, under 
the presidency of Rivers, is another feather in the cap 

of the society. 
We have operated the Journal of Bacteriology since 

1916, the Abstracts of Bacteriology froma 1917 to 1925, 
Bacteriological Reviews since 1937 and Microbiolog- 

ical Abstracts since 1938. Our share in the manage- 
ment of the American Type Culture Collection since 

1925, the development of the Descriptive Chart by 
Chester in 1905 and by H. J. Conn since 1917, and the 

admirable work of the Archives Committee under 
Cohen since 1934 have made notable contributions to 

research and teaching and to the cultural and his- 
torical backgrounds of our science. | 
_ Such a society as ours is not an end in itself but 4 
means for the promotion of the field of knowledge 
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which it represents. What has happened to the 

science cf bacteriology in these four decades which 
we review to-night? 

It will be of interest to turn back to the program 

of the first New Haven meeting to see what the bac- 

teriologists of 1899 were really doing and thus give 

us a datum line for measuring the progress made 

since then. There were 25 papers on this first pro- 

gram which may be subdivided roughly as follows. 
There were four papers on this program dealing 

primarily with descriptions or demoustrations of 
specifie organisms; on Bacillus enteritidis by Gehr- 

mann, on the plague bacillus by Park, on a new sporo- 
thrix by Hektoen and on Actinomyces by Ernst. The 
earlier phase of discovery of new organisms had 

already passed its zenith. 
Two papers by Conn and Theobald Smith dealt 

with variation in bacteria, and two, by Chester and 
Erwin F. Smith, with taxonomic problems, an early 

indication of the society’s later interest in such prob- 

lems. 

Four papers only dealt with researches bearing on 

the physiological reactions of bacteria, and these on 

a very elementary plane. Harding presented two of 
these, on steam sterilization, Sedgwick and the 

speaker discussed the influence of cold on the typhoid 

bacillus, and Erwin Smith the antiseptie properties of 
thymol and chloroform. 

One paper by Ernst dealt with the teaching of bac- 
teriology and one only touched on serology, a study 

by Park on the effect of blood serum from tubercular 

animals and men upon the tubercle bacillus. 

The rest of the papers presented were in three dif- 
ferent fields of applied bacteriology. Five of them 

dealing with water and sewage bacteriology were con- 
tributed by Clark and Gage, Jordan, Moore and 

Wright, and Kinnicutt; four, on milk bacteriology by 

Conn, Leighton, Keith and Ward; two on industrial 

bacteriology by Leow (tobacco fermentation) and 
Prescott and Underwood (canned foods). 

The bacteriologist of 1899 was not, however, so help- 
less as one might-imagine. To check my memory of 
what I thought I was taught as a student at this time, 
I have referred to the fifth edition of A. C. Abbott's 
“Principles of Bacteriology,” published in the year 
that this society was founded. Here we find the gen- 
eral nature and morphology of bacteria and of their 
chemical activity well described, but with no attempt 
at classification and no consideration of variation. 
The influence of oxygen and temperature upon their 
growth was recognized and the action of disinfectants 

(including even the factor of ionic dissociation) in- 

telligently diseussed. Methods of sterilization were 

well developed, incubators available and plating on 
solid media (including the new Petri dish, as well as 
the ice-eooled mechanically leveled plane glass plate) 
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described. Broth and serum media and the Smith 

fermentation tube were in use for colonial and bio- 

chemical studies, with staining fluids (fuchsin, gen- 
tian-violet and methylene blue) as well as the gram 

stain, flagella stain and stain for the tubercle bacillus. 
Animal inoculation procedures were of course de- 

seribed. In the chapters dealing with specific organ- 

isms, we find the major characteristics of the common 

staphylococci and streptococci, of the gonococeus, the 
Pfeiffer bacillus, the causative agents of plague, 

tuberculosis, typhoid, cholera, diphtheria, anthrax 

and tetanus, the colon bacillus, the nitrifiers, the spi- 

rilla and vibrios. A chapter on “Infection and Im- 
munity” emphasizes the evidence for active humoral 

immunity in such diseases as diphtheria and tetanus 

and describes the phenomena of phagocytosis. Con- 

cluding chapters deal with very primitive procedures 

for the study of the bacteriology of water and air and 

for the testing of disinfectants. We learned a good 

deal as students in the laboratories of the nineties. 

- The knowledge then available even to such a genius 

as Theobald Smith was, however, but a tiny fraction 
of what the graduate from an elementary course in 

bacteriology has at his disposal to-day. To refresh 

my memory, I have read through the 277 pages of 
Dr. Bayne-Jones’ invaluable index to the first 30 vol- 

umes of our journal published between 1916 and 

1935. I hasten to admit that an occasional valuable 

contribution may have seen the light in some other 

publication; but I believe that the Journal of Bac- 

teriology presents an excellent mirror of the progress 

of our science. Let us use its columns as at least a 
fair random sample of what bacteriology has come to | 
mean to-day and nofe how its scope has broadened 

and its penetration deepened since the days of the 

founders. 

First of all, we may note some of the most impor- 
tant of the species and groups of bacteria which were 

unknown or almost unknown in 1898 and yet have 
come to be subjects of major interest to-day. Here 

we may list the dysentery group and the Salmonellas, 

Treponema pallidum, the undulant fever and tula- 

remia organisms, the diverse serological and cultural 

types of pneumococci, meningococei and streptococci, 

the fusiforms and new anaerobic spore-formers, the 

azotobacter group and the rhizobia, the actinomycetes, 

the propionic bacteria, the cellulose-destroyers, the 

thermophiles and the sulfur bacteria. All these and 

many more are discussed in detail in the pages of the 

3-urnal; and even more startling to the fathers of 

gaeteriology would have been the papers (beginning 

in 1927) on the viruses of plant diseases, of herpes, 

of vaccinia, of poliomyelitis and encephalitis, of in- 

fluenza and the common cold. 
Our society has not, however, been content to study 

these varied types of new organisms which the science 
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of bacteriology has revealed as isolated and accidental 

phenomena. In our very first volume, we find papers 

on the classification of the aerobic spore-formers and 

of the colon-typhoid group and on the grouping of 

strains of meningococci. In the next year, 1917, 
Buchanan began his epoch-making contributions to 

systematic bacteriology, and the Committee on Charac- 
terization and Classification of Bacterial Types made 

its first report. In the next year, 1918, Conn’s Com- 

mittee on Methods of Pure Culture Study began its 

fruitful labors. It may fairly be claimed that the 
United States has led the world in the field of bac- 

terial taxonomy. 

The notable achievements of the taxonomists are 

secure; but their significance is modified, though not 

in any sense discredited, by the somewhat malicious 

efforts of the students of variation. The tremen- 

dously important phenomenon of dissociation does not 
appear in the index of our journal till 1920 and be- 

comes important there only with the work of Hadley 

and Soule in 1927. In the very first volume, however, 
there appears a pioneer contribution on “life cycles” 

a from Liéhnis and Smith, and in 1917 Mellon enters the 

an picture with an even bolder challenge. To-day, our 
conception of a bacterial type must include not one 

but all of the characteristics which it and its disso- 
ciants may assume under varying environmental con- 

ditions, 
Allied to this problem of variation, but quite dis- 

tinct from it, are the phenomena of the culture cycle, 

reproducing in each individual medium-habitat a 

series of changes analogous to those which occur in 

the body of a multicellular organism. From the work 

of Clark and Ruehl in 1919, that of Sherman and 

Albus in 1923, Bayne-Jones in 1929 and a group of 

Yale workers in the thirties, this field of research has 

been developed in our journal, though Henrici unfor- 
tunately sought other channels of publication and, in 

the present discussion, must be sternly ignored. 

Even more fundamental are the complex researches 

which have been made in the field of bacterial metab- 

olism. The exhaustive study of nutritive require- 

ments, the amino-acids, the salts, the vitamins and 

other accessory substances and the ingenious analysis 

| of the organic materials which are synthesized or 

ae formed by decomposition which we owe to such 
a laboratories as those of Rettger and Fred are exhaus- 
re tive and profound. 
co Along with metabolism, the second major problem 
= of bacterial physiology is that of the chemical and 

physical conditions limiting growth and _ viability. 

: The columns of the journal contain numerous valu- 

able practical contributions on limiting values for 

heat treatment and chemical disinfection. The most 

important contribution in this area, and one of the 
most significant of all American contributions to bac- 

teriology, is the classic paper of Clark and Lubs on 
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the colorimetric determination of hydrogen-ion ¢op. 

centration, published in 1917. If you will try to 

imagine bacteriological and serological technique 

without modern methods of measuring pH you will 
realize the magnitude of this achievement. 

In 1928 Cohen and Thornton and Hastings pre- 
sented to the readers of the journal another highly 
significant conception—that of oxidation-reduction 

_ potentials. In 1921, Holm and Sherman and, in 1923, 

Falk and the speaker opened up the quantitative 

study of the stimulating and inhibiting effects of 
cations. In 1926 Rettger and Valley demonstrated 

the essential need for carbon dioxide in stimulating 

bacterial growth. The influence of surface tension, 
the effect of radiation, the destructive power of bac- 

teriophagy, have been the subject of other significant 
series of contributions, 

The bacteria have been followed from the labora- 

tory out into their natural habitats, up in the clouds 
by Proctor, down into the depths of the sea by ZoBell. 
Henrici has revealed to us a whole new world of lake 

bacteria, sessile forms which the traditional tech- 

niques of bacteriology passed by unseen. 
Of equal practical and theoretical importance is the 

vast field of serology, now almost as extensive as bac- 

teriology itself, but existent only as a bare initial out- 
line when this society was founded, Toxins and anti- 

toxins, complements and antigens, precipitation, neu- 

tralization and skin reactions, hemolysins and carbo- 
hydrate fractions fill many of the pages of our jour- 

nal, and their utilization saves tens of thousands of 

lives each year in the United States. 
Finally, less dramatie but in the long run equally 

significant for human welfare, are the numerous con- 
tributions by our members in the practical fields of 
waier analysis, of stream pollution and sewage dis- 

posal; of dairy bacteriology (with, titles oceupying 
five pages in the index to our journal, and beginning 

with Frost’s description of his microseopie counting 

method in 1916); of soil bacteriology and of indus- 
trial bacteriology. 

I think you will agree that the first forty years of 
American bacteriology has justified the wisdom of the 

founders. What are the prospects for .the four 
decades to come? 

Here inspiration fails me. I am neither a prophet 

nor the son of a prophet. But I do know this. The 
future of our science depends on the young men just 
beginning or completing their graduate work, the 
young men who sit in this audience as I sat at the 
meetings of 1899. It is to their hands that we com- 

mit the torch, and it is their vigilance that must keep 
the flame burning. 

Science does not always go forward. Sometimes it 

halts and stumbles. During the past few months I 
have been studying a period when this oceurred—@ 
period when prolonged gestation delayed the birth of 
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the science of bacteriology, and, in particular, of the 

germ theory of disease, for a century and a half. 

The plague tracts of the fourteenth century recog- 

nized the importance of contagion in the spread of 

epidemic disease as clearly as we recognize it to-day; 

and in the sixteenth century, Fracastorius developed 

a complete and closely reasoned theory of contagion 

by direet contact, through the air and by fomites 

which can seareely be improved upon in 1939. The 

contagious element was, however, conceived in chemi- 

eal rather than biological terms. Although Fracas- 

torius wrote of “germs” or “seminaria,” it is clear 

from the context that the term was used only as we 

might speak of “the germ of an idea” and not as 
implying living organisms. 

This gap in epidemiological thinking was, however, 

filled in the seventeenth century. Athanasius Kircher, 

in his “Serutinium Pestis” in 1658, first clearly ad- 

vanced in definite and challenging terms the theory 

that communicable disease was due to “contagia ani- 

mata” to minute living “worms”; and he backed up 

his contention by actual observation of such worms 
in decomposing organic matter and, perhaps, in the 
tissues of plague patients themselves. With the 

microscopes at his disposal he did not, of course, see 

bacteria; but his championship of the conception of 

living germs as the cause of disease is a landmark in 
the history of epidemiology. 

Kircher held that the germs he postulated were 
spontaneously generated in decomposing | organic 
matter. Ten years later, in 1668, Francesco Redi, in 

his “Experiments on the Generation of Insects,” ecor- 

rected this error and demonstrated experimentally 

that—for the maggots of insects at least—spontane- 

ous generation did not occur, but that, when living 

matter was apparently produced from dead matter, 

the seeds of life must be introduced from outside. 

Within one more decade, in 1676, Antony van 

Leeuwenhoek of Delft actually discovered the bac- 
teria with his powerful magnifying glasses and de- 

scribed them in his epoch-making letter to the Royal 
Society of London—the letter which Cohen has re- 
produced and published for our society in full. Thus, 

by 1700, there was available the “contagium anima- 
tum” concept of Kircher, the demonstration of bio- 

genesis by Redi and the discovery of the bacteria by 
Leeuwenhoek. If an open-minded and imaginative 
observer had put the work of these three pioneers 
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together, the germ theory of disease could have been 

developed in the seventeenth century instead of the 

nineteenth. 

Unfortunately, there was no leader in seventeenth 

century medicine capable of accomplishing such a 
synthesis. On the contrary, Thomas Sydenham, its 

outstanding figure, ignored the factor of contagion 

almost completely and based his whole theory of epi- 

demiology on the epidemic constitution of the atmos- 
phere, an oceult property beyond the power of obser- 

vation, let alone measurement; hence, nearly two cen- 

turies of sterile philosophizing and controversy be- 
tween miasmatists and contagionists—which was only 

terminated by the experimental methods of Louis 

Pasteur. 
The bacteriologist of 1940 will not need warning 

against the errors of Sydenham’s approach. We 

have learned the lesson that the assumption of a force 

beyond the scope of actual observation leads to meta- 

physies and not to science. There is another lesson 

from this seventeenth century situation which has, I 

believe, a fundamental message for us. That lesson 

is the importance of openmindedness and imagination 

in visualizing the importance of new observational 

and experimental data in fields allied to—but some- 

what removed from—our own. There is a similar les- 

son in more recent experience. It is astounding to me 

to realize that I, with all the bacteriologists of my 

generation, had under my nose each day plates con- 

taining rough and smooth colonies, and for twenty 

years we ignored them. Even the scientist too often 

sees with his mind and not with his eyes. Custom and 

inertia blind him to the light that is ready to pour 

in. If you young men are to carry on the torch of 

bacteriology, keep your minds free from hampering 

pre-conceptions and open to new truth. I once had 

in my laboratory a text on the wall which read, “The 

experiment which succeeds teaches us nothing.” If 

things come out as we have anticipated, we are only 

craftsmen perfecting an edifice already erected by 

others. The exception to the rule, the unexpected re- 

sult, the novel observation in some other science which 

can be related to our own—these are the materials by 

which the new cathedrals of science are built. If you 

who are beginning your careers have courage and 

imagination, curbed always with the bit of experi- 

mental verification, the second forty years of Ameri- 

ean bacteriology will be more glorious than the first. 

PRESENTATION OF THE GOLD MEDAL OF THE AMER- 
ICAN INSTITUTE OF THE CITY OF NEW YORK 

A MODERN PIONEER 

I AM grateful for this opportunity to join with The 
American Institute of the City of New York in honor- 

ing one of our country’s great pioneers, Dr. Frank 

Conrad. 

America’s early pioneers were men and women who 
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had the vision to see, in the unknown wilderness of this 

continent, the secret of a better life. They had the 

faith and the courage to go and find it. 

To-day, the frontiers of geography have almost van- 

ished. The unexplored regions of the globe are few 

and far between. 

But expanding civilization still calls—more loudly 
than ever before—for the pioneering spirit. To-day’s 

objectives differ from those of a century ago, but they 

require no less the pioneering qualities of vision, faith 

and courage. 

The modern pioneer explores, not the surface of seas 

and continents, but the unknown spaces that lie beyond 
the present frontiers of human knowledge. He grap- 

ples with the secret forces of the universe. He blazes 

a trail of experiment and invention into the boundless 

wilderness of our ignorance, and converts it bit by bit 

into a fertile land of useful knowledge and service. 

Such a pioneer is Dr. Frank Conrad, to whom we are 

glad to pay our respects this evening. 

Shortly after the end of the World War, Dr. Conrad, 

who had been in charge of earlier research in radio- 

telephony for the Westinghouse Electric and Manu- 

facturing Company at Pittsburgh, decided to resume 

his work in this field. He had two experimental sta- 

~ tions—one in the plant and one in his home four or 
five miles away. That was an ideal set-up for a mod- 

ern pioneer: he could work all day at one place, and all 

night at the other. 

In April, 1920, Dr. Conrad began sending out ex- 

perimental broadeasts. He would talk into the micro- 

phone and then, for a rest, would play phonograph 

records. His broadcasts began to attract attention 
around Pittsburgh, and stimulated the sale of radio 

parts to home-set builders; so much so, in fact, that 

business executives of his company authorized him to 

build a new radio-telephone transmitter, which was 

completed in the fall of 1920. 

The broadeast of the Harding-Cox election returns 

over the Westinghouse Station KDKA in Pittsburgh 

made history. That event, on November 2, 1920, is 

now universally regarded as the birth of public radio 

broadcasting. In a short time, other broadcasting 

stations sprang up in all sections of the country. A 

new and powerful medium for the instantaneous dis- 

semination of culture, entertainment, information and 

news to all people was thus born, and a new American 

industry was launched. 

Although it was the 1920 election broadcast which 

chiefly made the name of Frank Conrad known to the 

public, he has made many contributions of basic im- 

portance to radio. Time does not permit me to men- 

tion them all. I am told that he has more than 140 

patents to his credit, and they are by no means con- . 

fined to radio. 
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ments, dynamo-electric machines, vehicle lighting ¢iy. 

has gone too far, that it has created economic and 
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"His inventions relate to electrical meters and instry. 

cuits, mercury are current-rectifiers and power distri. 

bution systems. They touch the entire field of radi 

in the realm of both long and short waves. He has 
also made important inventions relating to motion pic. 

ture apparatus. 

In the early days, Dr. Conrad did not aie the view. 

point of some other engineers, who looked on radio as 

something strange and apart from other electrical phe. 
nomena. He refused to regard radio as a mystery, 

To him it was just an interesting new kind of problem 

connected with alternating currents. Like all great 
pioneers, Dr. Conrad possesses a lively bump of curi- 

osity and an unwillingness to take things for granted, 
In the early twenties, an associate of Dr. Conrad 

returned from a radio conference in Washington, and 

told how the amateur operators of that day objected to 

being forced down into the “sewer waves.” “What 
are the sewer waves?” asked Dr. Conrad. He was told 

that the waves shorter than.200 meters were regarded 

as useless, and “down in the sewer.” “What is wrong 
with them?” he asked. He was given reasons why they 

wouldn’t work, and, characteristically, he simply re- 

fused to accept the explanation. He convinced his 

associates that a theory based upon spark transmitters, 

then in general use, did not necessarily hold true with 

regard to vacuum tube transmitters, whose develop- 

ment later made the older system of spark transmission 

obsolete. 

That early associate of Dr. Conrad is also present 
with us this evening. He is Charles W. Horn, 

former Westinghouse employee and now an official of 

the National Broadcasting Company. Later in the. 
evening he will demonstrate to those present in this 

room what the “sewer waves” are e doing for us in the 
year 1940. 

Practically all point-to-point radio communication 

and all international broadcasting are now conducted 

in this short-wave area of the radio spectrum. The 

development of short waves for practical use led radio 

research men to probe deeper and deeper into the 

mysteries of radio-wave propagation in the higher 
frequencies. Many new developmenrits, ‘the most out- 

standing of which are radio facsimile and electronic 

television, have come out of these studies. Many more 

are yet to come. 

We occasionally hear it said that modern invention 

social problems—especially unemployment—and that 

these can not be solved unless research is stopped 
None of us wants to see men of Dr. Conrad’s typ? 

plowed under, so this occasion is surely an appropriate 

one on which to condemn this defeatist attitude towat 

invention. 
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If American industrial history proves anything, it 

proves that invention has created many more new jobs 
than have been taken away by technological improve- 

ments or labor-saving devices. 

Radio, for example, is purely a child of invention. 

To-day the radio industry, which practically did not 

exist twenty years ago, provides direct employment for 
400,000 persons. Their annual wages reach an esti- 

mated total of half a billion dollars. Indirectly, radio 

provides employment for many thousands more. 

Radio has now added sight to the service of sound. 

Television is here. It might more accurately be called 

“radiovision.” It promises to add a brilliant new 

chapter to the annals of American economie develop- 
ment, and ultimately to provide new channels of em- 

| ployment for workmen and white-collar men, artists 

and writers, technicians and scientists. 

The United States was created by pioneers. It was 

made great by other pioneers. As long as the pioneer- 

® ing spirit lives, America will go forward. 

Dr. Frank Conrad is an illustrious example of this 
pioneering spirit. Difficult problems, that were a stop 

signal to others, were to him only a green light. Of 

him it may truly be said, that: 

He didn’t know it couldn’t be done, 

so he did it. 

Mr. President, I have the great privilege to present 

to you, for the high honor of the Gold Medal of the 

= American Institute of the City of New York, one of 
America’s true pioneers; a man respected and admired 

® throughout the electrical and radio industries, a bene- 

factor of humanity and my friend—Dr. Frank Conrad. 

Davip SARNOFF, 

President of the Radio Corporation 

of America 

THE STORY OF SHORT WAVES 
Mr. CuarrMAN and ladies and gentlemen, I deeply 

; appreciate the honor extended. by the American In- 
: stitute of the City of New York in awarding me the 
m nstitute’s medal. I am particularly gratified that the 

award was determined in part by work in the develop- 
of radio broadeasting. 

Radio broadeasting may justly be classed among the 
; developments which have done most to produce our 
: present civilization. The important ones, as I see them 
pend in the order in which they came into the world, are 
fePnuting, the railroad, the telephone, the automobile 
mend the radio. Each of these developments has 
Be oulded the lives of people and changed the destinies 
: ‘ hations by facilitating the interchange of goods or 

In the forefront of these agencies for the extension 
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of civilized thought and action is radio broadeasting, a 

development so recent that even to-day it is no older 

than the average college sophomore. Ultimately, it 

should be a mighty weapon for peace, but paradoxi- 

cally, it was literally born of the last World War. One 

of the factors which made it possible for science to 

have ready nearly all the tools required for this en- 

tirely new art was that war. 

Before the struggle began, radio was considered as a 

possible rival of the telephone or telegraph wire, and 

its apparent field of greatest use was in communica- 

tion from ship-to-shore, vessel to vessel or with isolated 

spots. The desirability of communication between 

ships for even limited distances served as an impetus 
to the development of devices which would thus enable 

a ship in distress to call for help. The apparatus as 

developed before the war period effectively served this 

purpose, although it would not make possible the use 

to which radio is put to-day. The military necessities 

of war time not only furnished the incentive for a 

further development of radio, but, what was even more 

important, it furnished the necessary financial support 

of this work. 
At the close of the war, we found ourselves in pos- 

session of the radio products of many research agen- 

cies but with no apparent use to which to put these 
products. The tools were there, but so far as the 

world could see, there was no new work for them to 
perform. In my own case it was undoubtedly the nat- 
ural fascination of working with a new tool that in- 

duced me to continue my research and experimentation. 

To-day we all know that radio has come far and 
fast since those war days. Broadeasting—and particu- 

larly short-wave broadeasting—is developing so rapidly 

that it is hardly safe to make predictions as to its fu- 

ture, lest the prophecies become matter-of-fact realities 

before they appear in print. 

However, with a background of more than 20 years’ 

relationship with radio, I am convineed that if radio 

broadeasting is to continue to expand, and I have no 

doubt that it is, then the short wave-lengths offer the 

only road to that expansion. Two developments in the 

use of short-wave bands for a wider dissemination of 

entertainment and culture appear to be imminent at 

this time: first, a network of short-wave broadcasting 

stations; second, within a matter of ever-shortening 

time the ultra-short wave bands will be carrying tele- 

vision. 

These forecasts are conservative, even “tame,” com- 

pared with a few made by the late H. P. Davis, vice- 

president of the Westinghouse Electric and Manufac- 

turing Company, a few months after the first scheduled 

commercial broadcast was made over station KDKA in 

1920. Mr. Davis said: 
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The importance of reaching such tremendous numbers 

of people, with practically no effort, offers great possi- 

bilities for advertising and the distribution of news and 

important facts, and in reality introduces a ‘‘ universal 

speaking service.’’ It is not unreasonable to predict that 

the time will come when almost every home will include 

in its furnishings some sort of loudspeaking radio-receiv- 

ing instrument, which can be put into operation at will, 

permitting the householder to be in more or less constant 

touch with the outside world through these broadcasting 
agencies. 

And where will it end? What are the limitations? 

Who dares to predict? Relays will permit one station 

- to pass its message on to another, and we may easily ex- 

pect to hear in an outlying farm in Maine some great 

artist singing into a microphone many thousand miles 

away. 

All these things were visions 20 years ago; to-day 

they are dreams made real by radio. And for all prac- 

tical entertainment purposes, channels assigned to com- 

mercial broadcasting have proved adequate until to- 

day. Now these longer wave bands have reached their 

saturation point; there is virtually no more room in 

them to carry additional broadcast loads. Conse- 

quently, the short-wave bands are receiving more and 

more attention. There is ample room on these bands 

for expansion of broadcasting. What is more, these 

short waves are the long distance carriers of radio. 

We began to realize this fact as early as 1922. We 

felt even then that there were wonderful possibilities 

which were being overlooked in the then unused and 

rather despised short-wave bands—bands considerably 

lower than those then in use for broadeasting and for 

communication. I arranged to carry on experimental 

short-wave tests from my home transmitter to an ama- 

teur station in Boston. The accident of selecting a 

collaborator as far from Pittsburgh as Boston was a 

happy one, because it automatically eliminated the so- 

called skip zone obstacle. 

In the fall of 1923 Westinghouse located a re-broad- 

casting station in Hastings, Nebraska, the start of the 

well-known KFKX. At this point short-wave trans- 

missions from KDKA were nightly received and re- 

broadeast on the station’s assigned wave-lengths. But 

strangely enough, even while this re-broadcasting ser- 

vice was being carried out, radio men in general were 

convinced that the short-wave signals died out after 

traveling a relatively few miles. They did not know 

—and this is one of the things we demonstrated in our 

Pittsburgh-Boston tests—that this phenomenon is due 

to the skip zone near the transmitter and that the 

short-wave signals again appear at distances beyond 

the skip zone. 
At a conference of associated radio companies held 

in London, England, in the early 1920’s, delegates, in | 

discussing a proposed radio link with South America, 
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raised some questions as to short waves ever being of 
any value in radio. So one night I invited a numbe, 

of the delegates to my room, where I unpacked a short. 

wave receiver I had taken with me from Pittsburgh, 
Tying a wire to a curtain rod for an aerial, I “tuneg 
in” on our station 8XK at Pittsburgh and the Pitts. 
burgh announcer launched a prearranged program, 
He spoke a few words and then relayed by telegrap) 
code extracts from a Pittsburgh newspaper. Daye 

Sarnoff was in our room, and he deciphered the coded 
broadcast. The delegates were hearing not only their 
first transatlantic short-wave transmission, but also the 
greatest number of words sent over the ocean by radio 
up to that time. 

On New Year’s Eve in 1923, through previous ar. 
rangement, we transmitted a short-wave program from 
Pittsburgh to Great Britain. This program was re. 

broadcast to British listeners through a station oper. 

ated by the Metropolitan Vickers Company at Man. 
chester, England, and was the first internationally 

broadeast program as well as the first to be rebroad- 
east. 

On December 12, 1924, KDKA’s short-wave pro 
gram was received and re-transmitted in Johannesburg, 
South Africa, and a few weeks later we transmitted a 

program to Australia. This transmission marked the 
ultimate in distance transmission since it was sent half. 

way round the world. 

Then to the far north went these short waves, carry- 

ing messages and entertainment to the Royal Canadian 

Mounted Police; radio had begun its mission of carry- 

ing good-will to all the world. 

Since those rather crude beginnings, the technique of 

short-wave broadeasting has advanced daily. To-day — 

every nation in Europe displays a keen appreciation of 

the importance of short-wave transmission in inter- 

country mass communication. The short wave knows 

no borders and passes freely from one country to the 

other. Some nations are using this method to spread 

their particular ideologies and their pet brands of wa’ 

propaganda, it is true; but the day will come whe 

short waves will find their rightful use as bonds of 
international understanding and appreciation. 4 

England links the vast British Empire with such 4 

short-wave bond. The United States has for a number 

of years been making its South American neighbors 
better acquainted with it by means of short-wave 

broadcasts. 
And while we are prophesying, who knows but that 

the day may come when the short wave will bring forth 
a new and better understanding between the gre! 
nations of the earth. 

FRANK ConraD, 

Assistant Chief Engineer of the Westinghousé 

Electric and Manufacturing Company 
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FREDERIC SCHILLER LEE 

Freperic SCHILLER LEE was born at Canton, N. Y., 

on June 16, 1859, son of the Reverend John Stebbins 

Lee, president of St. Lawrence University. He re- 
ceived his A.B. degree at St. Lawrence in 1878 and his 

master’s degree three years later. He then became a 

graduate student at the Johns Hopkins University, 
where he received the degree of Ph.D. in 1885. 

The year 1885-86 he spent in Ludwig’s laboratory 
at Leipzig among a group of students, many of whom 

became distinguished physiologists. Perhaps the best 

known of this group was the late Ivan P. Pavlov. It 
was in Ludwig’s laboratory that Lee investigated the 

progressive inerease in strength of contraction of an 
isolated muscle under constant stimulus during the first 
few contractions and showed this to be an effect of the 
same chemical substances which ultimately in higher 

concentration lead to the phenomenon of fatigue. 

Here also he become interested in electrophysiology 

and in the functions of the labyrinth. 

Returning to America, he was instructor in biology 
at St. Lawrence for a year and then went to Bryn 
Mawr as instructor in histology and physiology. 

In 1891 John G. Curtis, then professor of physi- 
ology at Columbia University, College of Physicians 

and Surgeons, brought Dr. Lee to Columbia as demon- 

strator in physiology. At that time the teaching of 
physiology in America had been by lecture and demon- 

stration alone except at Johns Hopkins. With equip- 

ment which had been purchased in Leipzig by Dr. 

Curtis, supplemented by the work of the laboratory 
mechanician, Dr. Lee inaugurated a course of prac- 
tical laboratory instruction for students. He became 
adjunct professor in 1895, professor in 1904 and Dal- 

ton professor and executive officer of the department 
in 1911. Resigning the latter post in 1920, he was 
research professor until 1928 and professor from 1928 
to June 30, 1938, when he retired. He became pro- 
fessor emeritus on the following day, July 1, 1938. 

Dr. Lee’s major activity has been the study of 
fatigue. He developed a beautiful technique for this 
work, and his published curves are models of technical 

perfection in this field. His interest in the special 
problem of fatigue in isolated muscle led to studies 
m the general problem of fatigue, and he was a guid- 
ing spirit and active participant in the extensive in- 
vestigations of the New York Commission on Ventila- 
tion. During the World War he was active in studies 
of the relation of working conditions and fatigue to 
Production in industry. From 1917 to 1919 he was 
consulting physiologist to the U. S. Public Health 
Service. From 1919 to 1924 he was senior physiolo- 
gist to the U. §. Publie Health Service with special 
mission to investigate industrial conditions in Europe. 
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In 1911 Dr. Lee delivered the Morris K. Jesup 

Lectures at Columbia and in 1918 he was Cutter Lec- 
turer at Harvard. He was secretary and treasurer of 

the American Physiological Society for ten years and 

president from 1917 to 1919. Besides membership in 

many professional societies, Dr. Lee’s extra-mural ac- 

tivities covered a wide field. He was a member of the 

board of managers of the New York Botanical Garden 

for twenty-four years, vice-president for two years and 

president for four years. He was a member of the 

board of directors of the Desert Sanatorium at Tucson, 

Arizona, and trustee of the Columbia University Press. 

For a number of years prior to the beginning of 

the long illness which terminated his life, Dr. Lee had 

been at work on a monograph covering the history of 

the study of fatigue from the most ancient records 

available to the present time. It is unfortunate that 

this work could not have been completed. 

His knowledge of the literature of physiology was 

broad, and he could usually provide references to any 

important work from his unaided memory with suffi- 

cient precision to enable an inquirer to locate the work 

without delay. 
His intimate friends will remember him as a genial 

and polished gentleman who derived exceptional plea- 

sure from those social occasions in which the delight- 

fully human side of. his personality could manifest 

itself. His death, which occurred on December 14, 

1939, followed an illness of several years. He was 

buried at Woodstock, Vermont, where for a long time 

he had made his home during the summer. 

Horatio B. WILLIAMS 
COLUMBIA UNIVERSITY 

ALFRED GEORGE JACQUES 

A PROMISING career was terminated by the drown- 

ing of Alfred George Jacques in Bermuda on Febru- 

ary 20, 1939. He is survived by his wife, Mrs. Hazel 

Lewis Jacques, and daughter, Fleur Frances Jacques. 

He was born in Sutton, Surrey, England, on April 

18, 1896. He attended the University of Western 

Ontario, Queens University, Lafayette College, the 
University of Manitoba and Harvard University, from 

which he received the degree of Ph.D. in chemistry in 

1931. He was assistant in general physiology in the 

Rockefeller Institute for Medical Research from 1926 

to the time of his death. From 1926 to 1933 he worked 

at the laboratory maintained by the Rockefeller In- 

stitute in Bermuda, and in subsequent years he made 

annual visits to the Bermuda Biological Station to 

continue his investigations. 

These investigations dealt with certain large multi- 

nucleate plant cells which offer special advantages for 

studying the entrance and exit of substances and ascer- 

taining the nature of the protoplasmic surface. They 
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include the marine plants Valonia and Halicystis and 

the fresh-water Nitella. They consist of a thin layer 
of protoplasm, outside which is a cellulose wall and 

inside which is a clear watery sap which can be ob- 
tained with little or no contamination in sufficient 

quantity for chemical analysis. 
In earlier papers he collaborated in showing that 

the inner and outer surfaces of the thin layer of pro- 

toplasm are quite different electrically and in their 
resistance to poisons, and that the protoplasm as a 

whole is very permeable to carbon dioxide and to 

hydrogen sulfide. 

He found later that the passage of sodium iodide 

through the protoplasm was a million times slower 
than through an aqueous layer of the same thickness, 

This appears to be due to the non-aqueous layers at 

the inner and outer surfaces of the protoplasm. These 

are too thin to be visible, but nevertheless they succeed 

in delaying the entrance of certain electrolytes to an 

extraordinary degree, apparently owing to the very 

slight solubility of these substances in the non-aqueous 

material forming the surface layers. 

Such differences in solubility might explain why 

potassium is absorbed much more rapidly than sodium 

in Valonia. It had been suggested that these sub- 

stances enter chiefly as hydrates by combining with 

an acid HX produced by the protoplasm and a mathe- 
matical treatment of absorption had been developed 

along these lines. This was carried further by 

Jacques, who showed, on theoretical grounds, that the 

effect of external pH on absorption may be large or 

small, depending on the dissociation constant of HX. 

This may account for the fact that in Nitella the 

entrance of potassium is not increased by raising the 
external pH. Here the rate of entrance is not af- 

fected by light. This would be expected if light acts 

chiefly by raising the external pH ‘through photosyn- 

thesis. In Valonia where higher external pH in- 

creases, the entrance of potassium light also increases 

it. 

In view of the avidity with which potassium is taken 
up by Valonia it may seem surprising that it can be 
driven out of the cell by ammonia without causing 
injury. The behavior of ammonia was extensively 

studied by Jacques and subjected to mathematical 

analysis. On theoretical grounds he was able to offer 
an explanation for the fact that the undissociated 

ammonia in the sap remains less than in the external 

solution. He showed that the accumulated ammonia 

can be removed from the cell, but that this process 

involves a considerable latent period since the ammo- 

nia does not begin to come out at once when the cell 

is placed in ammonia-free sea water. Both the intake 
and exit of ammonia are hastened by light. 
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Cells from which the ammonia has been remove 
can take it up and again lose it under suitable eon. 
ditions. 

He also found accumulation of certain anions. [py 

both Valonia and Halicystis iodide is taken up from 

the sea water and appears as iodide in the sap. This 

is of interest in connection with the function of the 

thyroid. The internal concentration of iodide exceeds 

the external 1,000 times in Halicystis and 40 times jy 

Valonia. Likewise the internal concentration of 1i- 

trate exceeds the external 500 times in Halicystis an( 

2,000 times in Valonia. 

His most recent experiments were of a novel nature, 
It seemed possible that the growth of plant cells js 
inhibited by the cellulose wall which mast be stretched 
by the entering water before the volume of the cell 
can increase. If this inhibition could be removed the 

cell might expand more rapidly. He was able to 

bring this about by impaling cells of Valonia and 

Halicystis on glass capillaries on which they live for 

weeks, 

As the entrance of water is no longer hindered by 
the cellulose wall the volume of the sap increases 10 

to 20 times as fast as in normal cells. The entrance 
of electrolyte keeps pace with that of water so that 
the composition of the sap remains approximately 

constant. 

The entrance of water proceeds faster in light, and 
in Halicystis it is not affected by changes in external 
pH. 

The entrance of water into impaled eells of Hali- 

cystis increases proportionally as the sea water is di- 
luted, and the protoplasm does not appear to be 

injured until the amount of added water equals that - 
of the sea water. 

In all his work he was chiefly concerned with the 
kinetics of absorption, and he developed a mathe- 

matical treatment dealing with all the details of the 
_ process. 

In connection with his studies on the absorption of 
potassium he became interested in its isotopes. Sam- 

ples of Valonia sap and of sea water were sent to 

Dr. A. Keith Brewer, who reported that the proto- 

plasm of Valonia is able to distinguish between the 

isotopes in that it takes up K* in preference to K™. 

This brief, incomplete account makes it evident 

that his interest lay in fundamental questions. These, 
he attacked in thorough and critical fashion. Tech 
nical difficulties were overcome with surprising &ase. 

Chemical and biological problems were equally stimt- 

lating to his imagination. He represented a rare sy! 
thesis of both disciplines. His contributions have 

abiding value. 

W. J. V. OsterHoUT 
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RECENT DEATHS AND MEMORIALS 

Dr. Atviso Burperr Stevens, until his retirement 

in 1919 dean of the College of Pharmacy of the Uni- 

versity of Michigan, died on January 24 in his eighty- 

seventh year. 

S. L. SIMMERING, professor of mechanical engineer- 

ing and head of the department at the University of 

Colorado, died on January 27 at the age of fifty-five 

years. 

Dr. SHERMAN L., Davis, for thirty-five years pro- 

fessor of chemistry at Indiana University, died on 

February 1. He was seventy-five years old. 

Dr. CHARLES AuGusTUS STRONG, professor of psy- 

chology at Columbia University from 1902 to 1912, 
died at Fiesoli, Italy, on January 23 at the age of 

seventy-seven years. 

Dr. EpwaRD GLEASON SPAULDING, MecCosh pro- 

fessor of philosophy at Princeton University, died on 

January 31.’ He was sixty-six years old. 

Dr. PriscinuaA AVERY, cytologist at the Botanical 

Garden of the University of California at Berkeley, 
died on December 29. She was forty years of age, 

and had been a member of the staff for twelve years. 

Proressor SiR GILBERT THOMAS MorGAN, who has 

been since 1925 director of the chemical research lab- 

oratory at Teddington of the British Department of 

Scientific and Industrial Research, died on February 

1 at the age of sixty-nine years. 
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Proressor Hans Horst Meyer, until his retireinent 

in 1924 professor of pharmacology at the University 

of Vienna, died on October 8 at the age of eighty-six 

years. On his seventieth birthday the Vienna Acad- 

emy of Sciences established the Hans Horst Meyer 

prize, which is awarded every five years for “research 

in the German language in the field of experimental 

medicine.” 

On the afternoon of January 30 there was held at 

the New York Academy of Medicine a memorial meet- 
ing in honor of the late Dr. Livingston Farrand. This 

meeting was held under the auspices of the many 

organizations with which Dr. Farrand was associated. 

The speakers were: Dr. Charles F. W. McClure, of 

Princeton, representing the class of 1888, of which Dr. 

Farrand was a member; Dr. Charles J. Hatfield, rep- 
resenting the National Tuberculosis Association; 

Homer Folks, representing the Rockefeller Tubercu- 
losis Commission in France; Eliot Wadsworth, repre- 

senting the American Red Cross; Dr. Albert R. Mann, 

representing Cornell University; Dr. James Ewing, 

representing Cornell University Medical College; 

Albert G. Milbank, representing the Milbank Me- 
morial Fund, whose address was read by Frank G. 

Boudreau; Dr. Thomas Parran, representing the 
United States Public Health Service; Dr. Simon Flex- 

ner, representing the Public Health Council of the 

State of New York; Barklie Henry, representing the 

New York Hospital, and Dr. George E. Vincent, 

representing the Rockefeller Foundation. | 

SCIENTIFIC EVENTS 
ANNUAL REPORT OF THE DIRECTOR OF 
THE NEW YORK BOTANICAL GARDEN 

THE second annual report of Dr. William J. Rob- 

bins, director of the New York Botanical Garden, 

was presented to the Board of Managers and to the 

corporation on January 8. He stated that the her- 

barium of the garden had grown to 1,963,238 speci- 

mens, an increase of 30,000 over last year, all of them 

catalogued and filed for ready reference. The library 

had added nearly a thousand books in the past year, 
attendance at courses and lectures was greatly in- 
creased, publications of the garden had a much wider 
sale and distribution than ever before, and other 
facilities for the scholastic use of the garden had been 
developed. 

Emphasis in the report was put on the place of 
the Botanieal Garden in the life of the City of New 
York. Dr, Robbins writes: | 

The garden is a symbol of peace and orderliness and a 
Place of relaxation in a busy city. Its importance in this 
report is an intangible; it can not be weighed or mea- 
sured; yet such intangibles are of great significance. 

For the garden to act effectively as a place of recre- 

ation and a symbol of peace necessitates having attractive 

and varied plantings indoors and out, placed in suitable 

settings, and arranged with due regard for the convenience 

and comfort of the public. 

Progress toward this end has been made during 1939. 

Old plantings, such as the borders of annuals and peren- 

nials, dahlias, chrysanthemums and irises, have been main- 

tained in good condition, and new ones—for example, a 

cherry walk and a lilac walk—have been installed. Mate- 
rial additions have been made to the arboretum (the col- 

lection of trees and shrubs now number 2,025 different 

kinds), and several hundred rhododendrons—gifts from 

nurseries—have been planted. Parts. of the main con- 

servatories have been replanted and re-arranged. The 

winter flower shows, lasting from November through May, 

have been continued. For these, last year 8,686 pots of 

plants were used, representing 573 species and varieties. 

In speaking of the Tropical Flower Garden, which 

was opened with a special ceremony last November, 

Dr. Robbins told of some of the work that lay behind 

the planting out of the hundreds of plants of 225 

varieties in this one unit of the greenhouse. Sixty- 
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eight truck-loads of soil, sand, cinders, leaf-mold and 
manure were brought in, besides six tons of rock and 

1,000 square feet of dressed flagstone for walks. 

The science course for professional gardeners is 

serving as a model for similar courses in distant cities, 
The Montreal Botanical Garden and the Golden Gate 
Park in San Francisco are now opening courses based 
on the one in New York, and one of the graduates of 

the garden is directing a course in horticulture at~ 
Dillard University in New Orleans. 

The two-year course in practical gardening, the first 

graduation exercises of which will be held next June, 
has had an attendance of a hundred students. A new 

course in the identification of plants in the vicinity 
of New York was started during the year. It is 
planned especially for teachers and nature-study 

leaders. 

At the close of his report, Dr. Robbins expressed 

appreciation for the work performed by the Works 

Progress Administration during the year. In addition 

to the extensive outside labor provided, the WPA 

has given the garden invaluable assistance in the her- 

barium, library, laboratory and elsewhere, doing 

mounting, filing, indexing, book-binding, typing, writ- 

ing of labels and serving as research assistants. 

ENLARGEMENT OF THE CHEMISTRY 
BUILDING OF THE UNIVERSITY 

OF CINCINNATI 

THE new addition to the Chemistry Building at the 

University of Cincinnati was dedicated with appro- 

priate ceremonies planned and conducted by student 

organizations on Friday, January 26. Addresses 

were made by Dr. Raymond Walters, president of the 

university, Dr. Robert C. Gowdy, dean of the College 

of Engineering and Commerée, and the guest of honor, 

Professor Alfred H. White, professor of chemical 

engineering at the University of Michigan. 

The addition, which was built at a cost of $500,000, 

more than doubles the size of the old building to which 

it is joined and contains lecture room space for 1,500 

students at one time. Most of the added space has 

been used for expansion by the departments of liberal 

arts, chemistry and chemical engineering. The remain- 

der is for the present occupied by the department of 

mathematics of the College of Engineering and Com- 

merce. 
Existing laboratories have been increased in size 

about 50 per cent., and entirely new facilities have 

been provided for the work in unit operations, engi- 

neering research, metallurgy, industrial bacteriology 

and optico-chemistry of the rapidly growing depart- 

ment of chemical engineering. There is also an audi- 

torium seating four hundred, which is well equipped 

for lectures, demonstrations and sound movies. Con- 

struction was made possible through a municipal bond 
issue and a P.W.A. grant. 
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OFFICERS OF THE WASHINGTON 
ACADEMY OF SCIENCES 

At the forty-second annual meeting of the Wash. 
ington Academy of Sciences on January 18, the elec. 
tion of the following officers was announced: Presj. 

dent, E. C. Crittenden, Bureau of Standards; Corre. 
sponding secretary, F. D. Rossini, Bureau of Stand. 

ards; Recording secretary, F. C. Kracek, Geophysical 
Laboratory; Treasurer, H. S. Rappleye, Coast and 
Geodetic Survey; Non-resident vice-presidents, P. G. 

Agnew, American Standards Association, and Gifford 

Pinchot, Milford, Pa.; Members of the Board of Man. 

agers for 3 years, J. F. Couch, Bureau of Animal In- 

dustry, and J. E. Graf, Smithsonian Institution. 

Resident vice-presidents, nominated by each affili- 
ated society to represent it on the Board of Managers, 
were elected as follows: Philosophical, R. E. Gibson, 
Geophysical Laboratory; Anthropological, Frank M. 

Setzler, U. S. National Museum; Biological, W. B. 
Bell, Biological Survey; Chemical, A. T. McPherson, 

Bureau of Standards; Entomological, A. H. Clark, 

Smithsonian Institution; National Geographic, A. 

Wetmore, Smithsonian Institution; Medical, Fred 0. 
Coe, 1835 Eye Street, N.W.; Historical, Allen C. 

Clark, 816 14th Street, N.W.; Botanical, Charles 

Thom, Bureau of Plant Industry; Archeological, Ales 

Hrdlicka, Smithsonian Institution; Foresters, W. A. 
Dayton, Forest Service; Washington Engineers, P. C. 

Whitney, Coast and Geodetic Survey; Electrical En- 

gineers, H. L. Curtis, Bureau of Standards; Mechan- 

ical Engineers, Walter Ramberg, Bureau of Stand- 

ards; Helminthological, E. W. Price, Bureau of 

Animal Industry; Bacteriological, R. R. Spencer, 

National Institute of Health; Military Engineers, C. 
L. Garner, Coast and Geodetic Survey; Radio Engi- * 

neers, H. G. Dorsey, Coast and Geodetie Survey. 

THE SUMMER MEETINGS OF BOTANISTS 

THE 1940 summer meetings of the American Asso- 

ciation for the Advancement of Science and affiliated 

societies will be held at the University of Washington, 
in Seattle, Washington, from June 17 to 22, inelusive. 

The Pacific Section of the Botanical Society of 
America will meet at the same time and place as one 
of the affiliated societies, and will arrange a program 

in cooperation with the Botanical Society of America 
and with Section G of the American Association for 
the Advancement of Science. 

Opportunities will be given for members of the 
Botanical Society of America, whether living in the 
Pacific Section or elsewhere, to present papers during 
the meetings. Any member of the Botanical Society 
who plans to attend the meetings at Seattle and who 
wishes to present a paper should send the title of 
the paper, an abstract of not over two hundred words, 
the time required for presentation and a request for 4 
projector in case slides are to be used, to Ira L. Wig- 
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gins, secretary-treasurer of the Pacific Section. The 

maximum time allowed for presentation of a contrib- 

uted paper will be fifteen minutes, and authors are 

requested to make serious efforts to hold their papers 

to such lengths that they can be presented in ten 

minutes or less. 
All titles and abstracts of papers must be in the 

hands of the seeretary not later than May 1. Those 

arriving after that date can not be included in the 
printed program. 
An excursion to the Friday Harbor Marine Station 

of the University of Washington is being planned by 

the Botanical Society and by the American Society of 

Plant Physiologists on the final day of the meetings. 

Possibly a second excursion, to the Olympic Peninsula, 
will be arranged for those whose interests are con- 

cerned with flowering plants rather than with marine 

organisms. A fuller announcement concerning the ex- 
eursions will be made later. 

Ira L. 

Secretary-Treasurer, Pacific Section of 

the Botamical Society of America 
STANFORD UNIVERSITY, CALIF. 

THE AMERICAN CHEMICAL SOCIETY AND 
DR. SPRINGER 

More than 3,500 chemists will convene in Cincinnati 

for the ninety-ninth meeting of the American Chem- 

ical Society, which will meet from April 8 to 12 under 

the auspices of the Cincinnati section. Sessions will 

be held by seventeen of the divisions. Dr. Alfred 

Springer, dean of Cincinnati chemists, who on Febru- 

ary 12 will celebrate his eighty-sixth birthday, has been 

appointed honorary chairman of the meeting. Proctor 

Thomson, head of the Standards Department of the 

Chemical Division of the Procter and Gamble Com- 

pany, will be general chairman. 

Dr. Springer is known for his work on fermentation 
and for his inventions of the torsion balance, widely 
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used in pharmacy, and for aluminum sounding beards 

for musical instruments. For fifty-seven years, until 

his retirement in 1930, he was the owner of the chem- 

ical firm of Alexander Fries and Brothers, founded in 

Cincinnati by his uncle. He promoted American 

forestry and stream purification movements, and was 

one of the founders of the American Forestry Con- 

gress in 1882. Dr. Springer was born in Cincinnati. 

He received the Ph.D. degree from the University of 

Heidelberg in Germany at the age of eighteen, study- 

ing under Bunsen and Kirchhoff. In 1931 the univer- 

sity conferred upon him, as the oldest surviving grad- 

uate holding the Ph.D., the honorary degree of doctor 

of natural science. 

In 1879 a group of chemists at Dr. Springer’s home 
organized the first local chemical society, which in 1892 

became the Cincinnati Section of the American Chem- 

ical Society, of which he was chairman in 1892 and 

1906. He is a fellow of the American Association for 

the Advancement of Science, of which he was general 

secretary in 1884 and vice-president in 1892, and a 

corresponding member of the British Association for 

the Advancement of Science. For the invention of 

the torsion balance, he received the John Scott Legacy 

premium and medal of the Franklin Institute in 1891. 

The ten symposia planned for the meeting include 

discussions of the utilization of agricultural wastes, the 

combustion of solid fuels, the chemistry of insulation, 

cellulose plastics, sulfanilamide and related derivatives, 

sterols and lipoids, the application of mathematics to 

chemistry, fundamental chemical thermodynamics of 
hydrocarbons and their derivatives, phase transitions 

and the future of chemistry as a specialized science in 

the high-school curriculum. Industrial research will 

be emphasized in the discussions. 

Convention headquarters will be at the Netherland 

Plaza Hotel, where registration will begin on Sunday, 

April 7. Sessions of the divisions will be held at the 

Netherland Plaza, Gibson and Sinton Hotels. 

SCIENTIFIC NOTES AND NEWS 
Dr. Frepertck H. Seares, astronomer and assistant 

director of the Mount Wilson Observatory of the Car- 
hegie Institution of Washington, was awarded the 
Catherine Wolfe Bruce Gold Medal “for distinguished 
services to astronomy” at the annual meeting of the 
Astronomical Society of the Pacific, which was held 
on January 27 in San Francisco. 

Dr. Franx ConraD, of Pittsburgh, assistant chief 
engineer of the Westinghouse Electric and Manufac- 

turing Company, was presented with the 1940 Gold 
Medal of the American Institute of the City of New 
York for pioneer work in radio broadeasting at the 
annual dinner of the institute on the evening of Janu- 

ary 28. The annual fellowship was presented to Wil- 

liam L. Laurence, science news reporter of The New 

York Times. Dr. Conrad was presented for the medal 

by Dr. David Sarnoff, president of the Radio Corpora- 
tion of America, and Mr. Laurence was presented for 

the fellowship by Dr. Osear Riddle, of the Station for 

Experimental Evolution at Cold Spring Harbor. 

Robert T. Pollock, president of the institute, presided 

and presented the medals. The addresses made on 
this occasion by Dr. Sarnoff and Dr. Conrad appear 

in the present issue of ScIENCE. 

THE ALFRED NoBLE PRIZE, consisting of the sum of 

$500 and a certificate, given annually to a young engi- 
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neer not over thirty years of age “for a technical 

paper of particular merit,” was presented on Janu- 

ary 23 at the annual winter convention of the Amer- 

ican Institute of Electrical Engineers to Claude E. 

Shannon, assistant in mathematics at the Massachu- 

setts Institute of Technology, for his paper entitled 
“A Symbolic Analysis of Relay and Switching Cir- 

cuits.” Mr. Shannon will reach the age of twenty- 

four years in April, being the youngest of those who 

have so far won the prize.. 

THE 1939 Lawrence Sperry Award of the Institute 

of the Aeronautical Sciences has been given to Charles 

M. Kearns, Jr., research engineer for the Hamilton 

Standard Propellers division of the United Aircraft 

Corporation at East Hartford, in recognition of his 
work in the “successful application of methods of 

measuring propeller vibration stresses in flight.” Mr. 

Kearns received the cortificate of award and the $250 

cash prize on January 26 at the honors night and 

annual dinner of the institute. 

A RECEPTION at the Neurological Institute, a unit of 

the Columbia-Presbyterian Medical Center, was given 
on January 17 in honor of Dr. Tracy J. Putnam, who 

was recently appointed professor of neurology and 

neurosurgery at the College of Physicians and Sur- 

geons and director of neurological and neurosurgical 

services at the institute. Before going to Columbia 
Dr. Putnam was professor of neurology at the Har- 

vard Medical School and neurologist in chief of the 

Boston City Hospital. 

Orricers of the Association of Land Grant Colleges 

and Universities elected at the Washington meeting 

are: Dr. F. D. Farrell, president of the Kansas State 
College and director of the Experiment Station, pro- 
moted from the vice-presidency to the presidency, Dr. 

W. C. Coffey, dean of the department of agriculture 

of the University of Minnesota, becoming vice-presi- 

dent and Dr. Thomas P. Cooper, dean of the College 

of Agriculture of the University of Kentucky and di- 

rector of the Experiment Station, continuing as secre- 

tary-treasurer. Dr. Thomas B. Symons, extension di- 

rector of the University of Maryland, succeeds Dr. 

R. G. Bressler, president of Rhode Island State Col- 
lege, on the executive committee. 

PRESIDENT CHARLES SeyMouR, of Yale University, 

was elected at a meeting held on January 18 to mem- 

bership on the board of trustees of the American Geo- 

graphical Society of New York. Officers of the so- 

ciety reelected were: President, Roland L. Redmond; 

Vice-president and chairman of the council, W. Red- 

mond Cross; Recording secretary, Hamilton Fish 

Kean, and Treasurer, Henry Parish. 

Dr. CHARLES PALACHE, professor of mineralogy and 

eurator of the Mineralogical Museum of Harvard Uni- 
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versity, with which he has been connected since 1896, 
will retire next September with the title professor of 
mineralogy emeritus. His colleagues and former stp. 
dents held a reception in his honor on February 5 y 

the Harvard Faculty Club. A portrait of Dr. Palache, 

by Irwin Hoffman, of New York, was presented to the 

university; it will hang in the Mineralogical Museun, 

PROFESSOR GEORGE WASHINGTON PIERCE has retired 
with the title emeritus after serving for forty years 

on the faculty of Harvard University. Dr. Pierce hp. 
came Rumford professor of physics in 1921 and Gor. 

don McKay professor of communication engineering 
in 1935. He has been director. of the Cruft Labora. 

tory since 1914. 

Dr. CHARLES CasSsepy Bass, since 1912 professor 

of experimental medicine and for the past eighteen 
years dean of the School of Medicine of Tulane Uni. 

versity, retired on February 4. He is succeeded by 
Dr. Maxwell Edward Lapham. 

Dr. JAMES G. NEEDHAM, until his retirement witl 
the title emeritus in 1936 professor of entomology 
and limnologist at Cornell University, has been ap- 

pointed for the second semester visiting professor of 
biology in the University of Puerto Rico. His ai- 

dress until May 28 will be the Department of Biology 

of the university at Rio Piedras, P. R. 

Dr. Daniet C. ELK1n, professor of surgery at the 

School of Medicine of Emory University, Atlanta, has 

been named Joseph B. Whitehead professor of sur 

gery, a position recently established under a grant of 

$250,000 from the Joseph B. Whitehead Foundation 

of Atlanta. Under the terms of the grant, the income 
will be expended to support both teaching and re- 

search activities in connection with the new professor 
ship. 

Dr. Youna, professor of sociology an! 

psychology at the University of Wisconsin, has beet 

appointed professor of sociology at Queens College, 

Flushing, N. Y. 

Dr. Rouanp D. Parks, associate professor of mil- 

ing engineering at the Michigan College of Mining 

and Technology, has been appointed assistant pro- 
fessor of geology at the Massachusetts Institute of 
Technology. He will give special courses in mile 
evaluation, mineral economies and elements of mining. 

Dr. JAMEs F. Covcn, who has been for more tha! 

twenty-two years a member of the staff of the Bureal 

of Animal Industry, Washington, D. C., has joinel 

the new regional laboratory in Philadelphia. 

Dr. J. J. WitLaMAN, formerly connected with the 
Rohm and Haas Company, Philadelphia, has been 4) 

pointed chief of the biochemical division of the Easte™ 

_ Regional Laboratory of the U. S. Department of Agt 
culture of Wyndmoore, Pa. 
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Dr. George R. Harrison, professor of physics and 

f director of the research laboratory at the Massachu- 

" setts Institute of Technology, has become editor of the 

t Journal of the Optical Society of America. He suc- 

ceeds the late Professor F. K. Richtmyer, of Cornell 

‘ University. Dr. Arthur C. Hardy, professor of physics 

at the institute, has been appointed secretary of the 

Optical Society to take the place of Dr. L. B. Tucker- 

man, assistant chief of the Division of Mechanics and 

Sound of the National Bureau of Standards, who re- 

signed in December. 

Dr. C. L. ALSBERG, director of the Giannini Foun- 

California, has accepted an invitation to act as a mem- 

Di ber of the guiding committee of the section on eco- 

Mn nomics and sociology of the eighth American Scientific 

i- Congress to be held in Washington, D. C., from May 
Ny 10 to 18. The committee was appointed to formulate 

the program for this section and to manage its sessions 
during the congress. 

Dean Water C. Correy, of the department of 

p | agriculture of the University of Minnesota, has been 
if elected chairman of the Board of Directors of the 

d Minneapolis Federal Reserve’ Bank for the Ninth 
sy Federal Reserve District, which covers the States of 

Minnesota, North and South Dakota and parts of Wis- 

he }consin and Montana. He has been a member of the 

as board for several years. 

Dr. Forrest F. Hit, professor of agricultural 

economics at Cornell University, who has had leave of 

Be Farm Credit Administration, presented his resigna- 
© Be tion on December 20 as a protest against an executive 
. @ order which placed the Farm Credit Administration 

me under the jurisdiction of the U. S. Department of 
ul Ge Agriculture. He is returning to the university for 
el the second term. 

Dean Haroun Dien, of the Medical School of 
Bethe University of Minnesota, has been appointed a 
Beember of the National Advisory Health Council of 
7 he United States Publie Health Service. The pri- 

mary function of this council is to advise with the 
Urgeon-General concerning the scientifie and re- 

5 earch work of the Publie Health Service. 
ig. 

_ SEVERAL officers of the Carnegie Institution of 
. me ashington left on January 9 for a three weeks’ trip 

“uatemala to examine its research program there 
Voleanology and archeology. Included in the party 

cre Dr. Vannevar Bush, president of the institution ; 
mr. Frank B. Jewett, Henry R. Shepley and Frederic 

a Walcott, trustees; Dr. A. V. Kidder, chairman of 
Ze division of historical research, and Dr. L. H. 
q i and Dr. F. E. Wright, of the Geophysical Lab- 
: ory. 
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dation of Agricultural Economies of the University of © 

® absence to serve in Washington as governor of the — 
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Dr. FrRaANS VERDOORN, formerly of Leyden, Hol- 

land, editor and general manager of Chronica Botan- 

ica and other international publications, has arrived 
in the United States, where he plans to continue his — 
work. His library and collections have been trans- 

ferred to this country. The International Address- 

book of Plant Taxonomists has been completed arid 

will be published shortly. Correspondence for the 

present should be addressed care of the Arnold Ar- 

boretum, Jamaica Plain, Mass. 

Dr. Enrico Fermi, professor of physics at Colum- 

bia University, will be Hitchcock: professor at the 

University of California at Berkeley during the spring 

semester. The general subject of his lectures will be 
“High Energies and Small Distances in Modern Phys- 

ies.” The titles of the separate lectures are: “His- 

torical Review,” “Elementary Particles,” “Nuclear 

Disintegrations and Nuclear Chemistry,” “Fast and 

Slow Neutrons,” “Fission of Uranium” and “The 

Sourees of Stellar Energy.” 

Dr. ALDWorTH Daty, Sturgis-Hooper 

professor of geology at Harvard University, spoke at 

the Louisiana State University on February 7. The 

title of the lecture was “New Light on the Harth’s 

Interior,” material for which is based on geophysical 

data gathered in Finland. 

Dr. Ernest W. Gooppasturg, professor of pathol- 
ogy at the School of Medicine of Vanderbilt Univer- 

sity, delivered the Eastman Memorial lecture at the 

School of Medicine of the University of Rochester, 
N. Y., on December 12. His address was entitled “A 

Consideration of Pathogenesis in Virus and Bacterial 

Infections.” 

Dr. Georce H. Parker, of Harvard University, will 
give the William Keith Brooks lecture at Greensboro 

College on April 25. He will speak on “Modern Con- 

ceptions of the Action of the Nervous System.” 

Dr. Homer W. Smiru, professor of physiology at 

the New York University College of Medicine, will 

deliver the fifth Harvey Society Lecture of the current 

series at the New York Academy of Medicine on Feb- 

ruary 15. The title of his address will be “The Physi- 

ology of the Renal Circulation.” 

ProressoR JEAN DuFrrenoy, of the University of 

Bordeaux, at present exchange-professor of plant 

physiology at Louisiana State University, lectured be- 

fore the Sigma Xi Club of St. Louis University on 
January 16. The title of his lecture was “The Nature 

of the Vacuome and its Role in Biological Processes.” 

Dr. Ropert Ropinson, Waynflete professor of 

chemistry at the University of Oxford, has accepted 

an invitation of the University of Pennsylvania to 

deliver an address during the celebration of the bicen- 
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tennial of the university, which will be held from 
September 15 to September 21. 

Nature states that a University of Poland Abroad 

was instituted at a meeting held in the Polish Library, 

Paris, on December 1. 

Ir has been decided that in view of the present world 

situation it is advisable to postpone to an indefinite 

date the fifth International Congress of Pediatrics, 

which was to have been held in Boston on September 

3, 4 and 5. 

THE American Institute of Nutrition will meet in 

New Orleans on March 13. The morning and after- 

noon sessions will be devoted to the presentation of 

papers on current nutrition research. The evening 

will be given over to a symposium on “Nutrition for 

the Higher Health,’ with Dr. Henry C. Sherman, 

Mitchill professor of chemistry at Columbia Univer- 

sity, presiding. The separate papers to be presented 

are: “The Problems of Promoting Better Human 
Nutrition,” Dr. E. V. McCollum; “The Assessment of 

the Nutrition of Populations,” Dr. J. B. Youmans; 

“Dietary Levels in the United States,” Hazel K. 
Stiebeling; “Pellagra and Associated Deficiency Dis- 

eases as a Medical and Public Health Problem,” Dr. 

T. D. Spies. 

APPLICATIONS to the National Research Council 

Committee for Research in Problems of Sex, for 

financial aid during the fiscal year beginning July 1 

in support of the study of fundamental problems of 

sex and reproduction, should be received before April 

1.. They may be addressed to the chairman, Dr. Rob- 

ert M. Yerkes, Yale School of Medicine, New Haven, 
Conn. Although investigations on hormones con- 

tinue to command the interest and support of the com- 

mittee, preference, in accordance with current policy, 

will ordinarily be given to proposals for the investiga- 

tion of neurological, psychobiological and behavior 

problems. 

OaKes AMES, research professor of botany at Har- 

vard University and director of the botanical museum, 

has presented to the university his orchid herbarium 

of 57,000 specimens. Besides the herbarium he has 

given to the university his library of more than 1,800 

DISCUSSION | 
AN ENDEMIC PALM ON COCOS ISLAND 

NEAR PANAMA MISTAKEN FOR 
THE COCONUT PALM 

Two Cocos Islands sometimes are confused, one an 

inhabited coral group, known also as the Keeling 

Islands, located in the Indian Ocean south of Sumatra, 

the other an uninhabited mountainous island in the 

Pacific Ocean about 250 miles southwest of Panama, 

Vow. 91, No. 2354 

volumes and pamphlets about orchids and has py. 
vided the sum of $68,000 to establish an endoweg 
curatorship for the collection, which is to be known as 
the Orchid Herbarium of Oakes Ames. 

Dr. Epwarp Bauscu, of the Bausch and Lomb Op. 

tical Company, Rochester, N. Y., has given his house 

and grounds to the Rochester eae of Arts and S¢. 

ences, to become the nucleus of a division to be devoted 
to industrial science. Furthermore, he has pledged 
himself to build the first unit of the museum. The as. 

sessed valuation of the residence and grounds is $150, 

000. In making the gift Dr. Bausch in a letter to Dy. 

John R. Williams, the president of the museum, wrote: 

“Tt is only natural that I should have wished that we 

had a museum in my native city to round out the 

splendid cultural and educational facilities which jt 

possesses, and I am happy to say that Mrs. Banseh 

shares this desire with me.” 

A WPA grant to Rutgers University has made it 

possible to begin the remodelling of an old house nezr 

the campus for the use of the department of psy. 

chology. Partitioning the house into twenty-one rooms 

will furnish space for laboratory, shop, clinic, offices, 

classrooms and seminar room, and a limited number 

of rooms for graduate students. Dr. Carroll C. Pratt 

is head of the department. 

THE Hayden Planetarium of the American Museum 

of Natural History has acquired through the gener- 

osity of Lincoln Ellsworth a recently discovered spec- 

men of an important meteorite fall. It is a complete 

specimen, weighing 522 pounds, and is part of the 

Bethany-Gibeon fall in Southwest Africa. It is the 

only one of the Gibeon group that has been brought 

whole to this country. The new meteorite, to be 

known as the Kirris-Ost siderite, will be added to the 

collection of meteorites. 

A 225-pounD Brazilian topaz crystal, said to be out 

of the finest in the world, has been obtained by the 

Mineralogical Museum of Harvard University and hi 
been placed on exhibit. The topaz is eighteen inch 
in diameter. It is white in color, with inclusions 
dark manganese minerals distributed in paral 
streaks. 

midway between the Galapagos Islands and Costa Ria 
This small precipitous forest-covered island, rising " 
nearly 3,000 feet, chiefly known as a resort of but 

caneers and treasure-seekers, was visited by Liow# 
Wafer in 1685 and described as abounding in coco 
palms, not only near the landing place, later cal 

Wafer Bay, but also “on the skirts of the hilly grousl ie 
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- in the middle of the isle, and scattering in spots upon 
d the sides of it.” 

This early report of the coconut palm in a wild state 

now is explained by the discovery of a large native 

palm, not known from the mainland and probably 

peculiar to Coeos Island, growing abundantly on the 

steep wooded slopes and having a notable resemblance 
to the coconut palm, although of a different family. 

The leaf-crowns emerge above the other trees and are 

readily visible from the anchorage, but the palms are 

not easily reached through the unbroken forest. The 

leaves are relatively broad arid spreading like those of 

the coconut palm, with the pinnae regularly placed and 

gracefully drooping in the same manner, a truly 

he “mimetic” similarity, except that the two palms would 

not be found in company, the coconut being strictly a 

ch fq sun palm, too intolerant of shade to grow in the forest. 
The material for the study of the endemic palm 

; was obtained in August, 1938, by Dr. Waldo L. 

‘it TM schmitt, of the United States National Museum, dur- 
et TM ing the cruise of President Roosevelt on the U. S. S. 
5) BS Houston. The young men of the landing party cut 

down a mature palm in the forest and helped to bring 

* back a generous series of specimens, including large 

sections of the trunk and leaves, entire inflorescences, 

seeds and seedlings, with numerous photographs. A 

idetailed account of the new genus Rooseveltia has been 

published recently in Smithsonian Miscellaneous Col- 

lections, Vol. 98, No. 7, “A New Palm from Cocos 

Island Collected on the Presidential Cruise cf 1938,” 

with 26 plates, a few showing Plectis, the nearest 
mrelated genus, discovered in the mountain forests of 

astern Guatemala in 1902, but not previously illus- 
trated. 

Rooseveltia is a tall elegant palm with a massive 

columnar trunk attaining 60 feet and upward, a mem- 
ber of the royal palm family, like those known in the 
West Indies as mountain palms or mountain cabbage 

palms, a group notably specialized for forest condi- 
ions, The seedlings are graceful and erect, growing 
foot high in the first year, with compound leaves, 

ong cylindrical leaf-sheaths, slender filiform petioles 
nd narrow symmetrical pinnae, the first leaf dividing 

mith remarkable regularity into six pinnae, the second 
nd third leaves usually into four or five pinnae. Only 
even of the seedlings had six pinnae on all three 
paves, of 477 plants that had reached the stage of 
ing counted. The roots of the young plants are 
ender and wiry, holding the potting soil in a close 
etwork so that injury in transplanting may be 

but this feature giving a better prospect of Roose- 
Lion! fme'tia thriving in conservatories or in sheltered gardens 
scot southern Florida and other tropical regions. 
all The discovery of Rooseveltia in its bearing on the 
ull Story of the coconut palm has relation to the problem 

tracing the origin of civilization through the culti- 
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vated plants. The principal center of plant domesti- 

cation was in South America, and the series of primi- 

tive cultures is more complete in that continent. Most 

of the “Old World” crop plants are so little changed 

that their wild relatives are readily recognized, while 

in America only remote and doubtful relatives have 

been found for several widely cultivated species. Thus 

an ancient domestication is indicated for the so-called . 

“peach palm,” Guilielma speciosa, a member of the 

coconut family with many seedless varieties among 

very primitive tribes of the upper Amazon Valley 

and neighboring regions, to Panama and Nicaragua. 

Wafer’s open narrative, with its vivid impression 

of wild coconuts growing freely on the wooded slopes 

of Cocos Island, often was quoted and undoubtedly 

contributed to the belief of many writers of the last 

century that the coconut palm originated in the Pacific 

Islands or in the Malay Archipelago, some even alleg- 

ing a Spanish introduction to America. On botanical 

grounds an American origin of the coconut palm is 

rather definitely indicated, the several families of 

palms being remarkably localized. The coconut family 

is the dominant group of palms in South America, with 

specialized tribal and generic characters, and hundreds 

of wild species, but is not represented in the Old- 

World tropics. Even the so-called African oil palm, 

Elaeis guineensis, appears to have been introduced 

from Brazil to the early Portuguese settlements in 

West Africa, with maize and cassava, before it was 
brought to the West Indies. 

The romantic theory elaborated by St. Pierre, of 

coconuts disseminated by ocean currents, seldom ap- 

pears in modern text-books, but the East Indian origin 

still is asserted, as in a recent work: “The tree is a 
native of the Malay Archipelago, but it has been ear- 

ried to tropical and subtropical regions in all parts 

of the world.” The argument was that the islands must 
have been colonized from Asia, and that coconuts were 

indispensable. It is hard to lay aside the venerable 

belief in Asiatic antiquity. 

The banana and the breadfruit no doubt were 
brought into Polynesia from the Malay region, where 

their wild relatives are found, but other crop plants 

appear to have come from America. The sweet potato 

reached all the Polynesian islands and kept its name 

“eumara,” which still is used among Quichua-speaking 

natives of southern Peru, in the eastern valleys below 

Cuzco. The general Polynesian name of the coconut, 

“niu,” has not been recognized in America, but pos- 

sibly is represented by “nyu,” the word for milk in 

the Quichua language. 

The mistake regarding the mountain palms of Cocos 

Island need not discredit Wafer’s account of the large 

numbers of true coconut palms near the landing place. 

1Jour. Washington Acad. Sci., February 19 and June 
4, 1916; ScteNcE, November 2, 1917. 
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These must have been planted in clearings and prob- 

ably had not been abandoned for more than a century, 
or they would have been smothered by the forest. An 

earlier European settlement on Cocos Island seems 

improbable, but many islands off Panama were in- 

habited. Oviedo’s account of the Isthmus, written in 

the time of Balboa and published in 1526, leaves no 

doubt that coconuts were abundant on the Pacific coast. 

O. F. Cook 
U. S. DEPARTMENT OF AGRICULTURE 

MOMENTUM AND ENERGY 

In a note in ScrencE (January 12, 1940, p. 43) Dr. 

Heyl discusses the seventeenth century dispute over 

momentum and energy, and compares it with the pres- 

ent dual points of view regarding what might be called 

wave-electricity and particle-electricity. 

The difference between the momentum and energy 

effects of force is no more than a difference in point 

of view. The energy aspect is represented by the 

equation 

where F, in the direction of v, is the force on the mas*. 

m. For simplicity assume rectilinear motion. 

If this statement represents a law it should be inde- 

pendent of the velocity of the observer. Let him move 
at constant velocity ¢ relative to the laboratory in 
which the law is being checked experimentally. The 

moving observer will therefore use the equation 

26°F (v+¢)dt =m{(v,+¢)?— (v, + ¢)*} 

which reduces to the momentum law 

= m(v,-%) 

Perhaps the electromagnetic paradox ean be resolved 

similarly. In our present state of knowledge, however, 

SCIENTIFIC BOOKS 
TERRESTRIAL MAGNETISM AND 

ELECTRICITY 

Terrestrial Magnetism and Electricity. Edited by 

J. A. Firming. Being Volume VIII of the Series 
“Physics of the Earth” Prepared under the 

Auspices of Various Committees of the National 

Research Council. New York and London: Me- 

Graw-Hill Book Company, Inc., xii+ 794 pp. $8.00. 

THIS very valuable volume contains a series of chap- | 
ters written by various authorities on the fields con- 

cerned; and perhaps the best that can be done in the 

way of a brief summary is to commence by listing the 

articles under these various chapters, as follows: 

se The Earth’s Magnetism and Magnetic Surveys,’’ 

by J. A. Fleming 58 

SCIENCE 

logical Abstracts impels me to relate an experience 
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radiation seems to result from the propagation of , 
partial differential equation through space. 

R. F. Dern, 
STEVENS INSTITUTE OF TECHNOLOGY 

THE USEFULNESS OF BIOLOGICAL 
ABSTRACTS 

THE receipt of the index to Vol. 11 (1937) of Bio. 

which demonstrated, to my own satisfaction at least, 

the usefulness of this abstracting journal. Having to 
revise for Editor Allen the chapter on “Ovulation, 
Fertilization and the Transport and Viability of Eggs 

and Spermatozoa” for the 1939 edition of “Sex an & 

Internal Secretions,” and having exhausted the Quar. 
terly Cumulative Index as well as various (erman 

Berichte, I turned to the indexes, so far as published, 

of Biological Abstracts, using the appropriate key 
words such as egg, sperm, ovulation, fertilization, ovi- 

duct, ete. The result was gratifying and a little sur. 

prising, for over 100 references new to me, including 

several of considerable importance, were unearthed in 
this simple way. 

The usefulness of Biological Abstracts lies in the 

superb indexing job, the technique ef which was 

worked out by the founder, Dr. Schramm. The indexes 

are unique in that the aim has been to include not 
merely main titles but also subordinate, though no less 

important, subject-matter that would otherwise be 

hopelessly buried. Now that Editor Flynn is deter- 

mined to bring the indexes up to date, Biological 

Abstracts should come into its own as a most useful 

instrument for those who are interested in the broader 

biological aspects and the “Grenzgebiete” of their 
subjects. ; 

Cart G. Hartman 
BALTIMORE, MD. 

‘‘Magnetic Instruments,’’ by H. F. Johnston, J. A. 
Fleming and H. E. MeComb 

‘‘Magnetic Prospecting,’’ by C. A. Heiland # 
‘* Atmospheric Electricity,’’ by O. H. Gish ............ 

‘“Tnstruments Used in Observations of 

Electricity,’’ by O. W. Torreson 
‘‘Earth-Currents,’? by W. J. Rooney. . 
‘*On Causes of the Earth’s Magnetism and Its 

Changes,’’ by A. G. Wl 

‘*Some Problems of Terrestrial Magnetism and Blee 
tricity,’’ by J. Bartels .. 4 

‘*Radio Exploration of the Earth’s Outer Atmos 
phere,’’ by L. V. Berkner —* 

‘“The Upper Atmosphere,’’ by E. O. Hulburt .. 

‘‘The Aurora Polaris and the Upper Atmosphere,” 

by L. Vegard 
‘«'Thunder-Clouds, Shower-Clouds, and Their Electr 

eal Effects,’? by B. F. J. Schonland 
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‘‘Bibliographical Notes and Selected References,’’ 

by H. D. Harradon 

Index 

The various chapters are written as far as pcasible 

in language which is not too technical, but there is of 
necessity a Wide range in the degree of difficulty in- 

volved for the reader. This range extends, however, 

from an upper limit, which is representative of no 

more complexity than should be capable of being 

handled by the average laboratory physicist, to a 

lower limit of simplicity, in which there is much 

which should be understandable to the educated lay- 

man, 
It is naturally not practical to give anything like 

a detailed review of the individual sections. There is 

of necessity a fair amount of overlapping, but such a 
situation presents advantages as well as disadvan- 

tages, and the former probably well outweigh the 

latter. 

The last chapter, entitled “Bibliological Notes and 

References,” contains a valuable summary of the dif- 
ferent organizations and journals concerned with 

he Man publications in the fields covered by the book. It 
as embodies in conveniently classified form an 
es ge extensive series of references to the literature, based 

ot MM upon the citations in the main text. 
8 The authors are to be congratulated upon bringing 

be Mae together into so convenient and readable a form so 
Wany diverse topics bearing directly and indirectly 

al (ae UPON the science of terrestrial magnetism and elec- 

99 

16 

tricity, 

ler W. F. G. Swann 
cit BakTOL RESEARCH FOUNDATION 

MODERN SCIENCE 

Modern Science. By Hyman Levy. x+736 pages. 
New York: Alfred A. Knopf. 1939. $5.00. 

Tue author, who is professor of mathematics at the 
Imperial College of Seience and Technology, South 
Kensington, endeavors to present in this volume a 
"landseape pieture of modern science for the ordinary 
itelligent person.” Rather than present a picture 

Which startles and mystifies the reader, as do many 
Pooks on science for the layman, he emphasizes the 
Simplification of the problems of nature which has 
een achieved and which constitutes in reality the true 
hum of science. He includes, however, enough of the 
uriosities to arouse and hold the interest of the 
eader, 

The volume is a good illustration of the tendency 
Which appears to be greatly increasing to-day, par- 

ularly in England, to view science as a whole not as 
body of doctrine or a catalogue of empirical results, 

4s essentially a social phenomenon. The scientific 
orkers themselves and their reasons for undertaking 
problems are regarded as an important part of the 
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phenomenon, as well as the social implications of the 
discoveries made. Thus the author attempts to show 

that during a period of general social unrest there is 

a corresponding unrest, not only among the scientific 

workers, but also in the hypotheses which they are 

contemplating at that time. The scientific results 
achieved are more dependent on the period than on 

the men who achieved them. For example, Professor 

Levy believes that if Newton, by some accident, had 

not been born, others would have made all Newton’s 

discoveries at practically the same time as they were 

made. There is intended no disparagement of New- 

ton’s genius here, the author’s thesis is concerned only 

with the problems with which Newton was occupied. 

Professor Levy treats in some detail the modern 

practice and the theory behind our present methods 
of illumination, and attempts in this manner to dem- 

onstrate the important consequences, from the point 

of view of society as a whole, of such abstract and, at 

first sight, purely theoretical subjects as relativity and 

the quantum theory. 

The style of the book makes for smooth and easy 

reading, although its length may discourage some. 

The diagrams are numerous and extremely well done. 

They sometimes accomplish more than pages of text 

could do. The volume is well worth the study of 

many, and in particular of scientific workers who are 
generally too prone to disregard entirely the implica- 

tions to society as a whole of the things they are doing 

and the things they are leaving undone. 

C. G. MonTGOMERY 

THE BARTOL RESEARCH FOUNDATION OF 

THE FRANKLIN INSTITUTE, SWARTHMORE, PA. 

PREHISTORIC LIFE 
Prehistoric Life. By Percy E. RayMonpb. ix+324 

pp. Illustrated. Cambridge, Mass.: Harvard Uni- 
versity Press. 1939. $5.00. 

In this charmingly written, thought-provoking 

book, Dr. Raymond traces the history of life from 

the time of its first appearance on the earth to the 

present. 
After clarifying our small stock of knowledge of 

pre-Cambrian life, he discusses the evolution and the 
manner of life of graptolites, trilobites, aquatic arach- 

nids, corals and echinoderms of the early Paleozoic. 

Next he considers the origin of the vertebrate stem, 

outlining clearly the Amphioxus, annelid, arthropod 
and anaspid theories; he considers the last the most 

probable. Starting with the lobe-finned ganoids, he 
diseusses the geologie conditions giving rise to the 
first tetrapods, the amphibians, and through these to 

the earliest reptiles. To the reptiles he gives five 

very interestingly suggestive chapters, discussing their 

rise, expansion and decline, noting the geographie and 

other environmental influences at work to produce 
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these changes. A chapier each is given to birds, 

cephalopods, insects and plants, and seven to the 
mammals. The final chapter on “Retrospect and 

Prospect” deals with the life of the earth from a 

philosophical evolutionary point of view. 

As viewed in geologic time, organie bodies are con- 

stantly changing. Since these bodies are made up of 
inorganic matter, strong external stimuli are essential 
in effecting these changes, and the most effective of 
these stimuli are geologic, since these alone are suffi- 

ciently prolonged to change the entire environment. 

The author, for example, speaks of the Tertiary earth 
as a new earth, furnishing vegetable food in greater 

abundance and variety than had ever previously ex- 

isted. The menace of the reptiles to other animals 

had largely disappeared, due primarily to the geologic 

changes which closed the Mesozoic. Under such con- 

ditions, it is not surprising that mammals began to 

thrive greatly and to greatly differentiate. 

Dr. Raymond considers the past living forms of 
the earth, not as resting on a pedestal in a bare room, 

SOCIETIES AND MEETINGS 
THE TENNESSEE ACADEMY OF SCIENCE 

THE spring meeting of the academy was held on 

May 5 and 6 at Murfreesboro. At this meeting a 

plan for placing the academy library in the custody 

of the Joint Vanderbilt-Peabody-Searritt Library was 

approved and a resolution favoring the purchase and 

maintenance by the U. S. Forest Service of a Rhodo- 
' dendron Garden area on Roan Mountain was adopted. 

Dr. Dorr R. Bartoo, of the Tennessee Polytechnic 

Institute, was awarded the American Association for 

the Advancement of Science research grant of $75.00 

for 1939. Dr. Aaron W. Dicus was appointed to rep- 

resent the academy at the meeting of the American 

Association for the Advancement of Science, in Decem- 

ber, 1939. 

For the fall meeting on December 1 and 2 at George 

Peabody College the Industrial Arts Building, with 

three large lecture rooms on the second floor, provided 

ideal facilities for the general sessions which were held 

on Friday and Saturday mornings and the sessions of 

botany, geology and physics on Friday afternoon. 

There were 46 papers on the program—20 for the 
general sessions, 12 for the geology, 7 for the botany 

and 7 for the physies section. Ten schools were repre- . 

sented—4 in East Tennessee, 4 in Middle Tennessee 

and 2 in West Tennessee. Members of the Tennessee 

Valley Authority and of the State Department of 

Conservation contributed eight papers. Geologists 
founded the academy and became its chief promoters. 
In recent years the botanists have led. The geologists 

now seem to be gaining. The hearty support of the 
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but in their natural living environment, searching 
for food, escaping enemies, mating. He describes the 

beginnings of family life among the vertebrates, theip 
adaptation to life on a terrain similar to that of the 
present but clad in a more primitive vegetative dresg 

The author gives background to these animals ang 
makes them live. 

The book is enlivened by numerous typical Ray. 

mondian expressions. It is probably true that only , 

man who has thoroughly mastered his subject may 
treat it at times in a lighter manner, so as to give 

added enjoyment to both amateur and specialist. 
As would be expected in anything written by Dr, 

Raymond, the subjects are discussed with an ope 

mind as to theories and clearly and concisely in ex. 

pression. The book is replete with new ways of look. 

ing at old facts. It must be read by all teachers of the 

subject who wish to enliven their lectures and clas 

work, and it should be read by all who are interested 

in the past life of the earth. 

Hervey W. 

schools, the T.V.A. and State Conservation Depart- 

ment is noteworthy. 

The paper by Professor George R. Gage, of Van- 
derbilt University, on “Two New Tree Diseases of 

Epidemic Severity in Tennessee” was of both general 

and local interest. The persimmon wilt, discovered 

in Tennessee in 1937, is prevalent in at least six 

counties of Middle Tennessee. No measures of control 

have been instituted. A virus elm disease which has 

killed thousands of elms in the middle and lower Ohio” 

Valley is believed to be the cause of the loss of five 

American elms on the Vanderbilt Campus in the las 
three years, and the disease may be epidemic in Ter- 

nessee. 
In an informal report, Dr. Baker, director of th 

Reelfoot Lake Biological Station, outlined the char 

acter of the researches made last summer by the twelre 

persons who had been accepted by him for scholir 

ships. 

Dr. William M. Mebane, vice-president, presided # 

the dinner meeting on Friday evening at the Hermitsgt 

Hotel. After an address of welcome by Dr. D. 8 

Campbell, of George Peabody College, President Dic’ 

gave the academy address, taking as the subject “Re 

eries of a Scientist.” Following this a motion pictur 

illustrating the effects of mineral element deficieno# 

in plant growth was shown. 

At the business meeting on Saturday morning; the 
secretary-treasurer, speaking of the activities of ™ 
academy, said two annual meetings had been held, ™ 
copies of the Journal had been published quarter! 
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between five and six hundred copies had been sent out 

to more than 400 members, 26 state academies of 

science affiliated with the American Association for the 

Advancement of Science, 118 other addresses of scien- 

tifie bodies, libraries, ete., including 28 in thirteen for- 

eign countries. About 20 per cent. of the reserve fund 

would have to be used in order to balance income and 

outgo. Respecting the Reelfoot Lake Biological Sta- 

tion he said that the legislature of 1939 had made an 

appropriation to the academy of $4,000 for the bien- 

nium beginning on July 1, 1939, and the State Depart- 

ment of Conservation had added $500 in consideration 

of researches made there pertaining to the solution of 

fish and game problems. 

Dr. Clinton L. Baker was reelected director of the 

Reelfoot Lake Biological Station, and Dr. George R. 

Mayfield, a member of the advisory committee, each 
for a term of three years. Dr. John T. McGill, in 

consideration of his services to the academy during 
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the last fourteen years, was elected honorary president 

for life, with membership on the executive committee 

without official responsibility. 

Or*ICERS FOR THE YEAR 1940 

President, C. L. Baker, Southwestern, Memphis; 

Vice-President, F. Lynwood Wren, George Peabody 

College, Nashville; Secretary-Treasurer, Kendall E. 

Born, Division of Geology, Nashville. 

Botany Section, Chairman, C. R. Freeman, Teachers 

College, Memphis; Secretary, Stanley A. Cain, Uni- 

versity of Tennessee, Knoxville. 

Geology Section, Chairman, Walter F. Pond, Divi- 

sion of Geology, Nashville; Secretary, Kendall EK. 

Born, Division of Geology, Nashville. 

Physies Section, Co-Chairmen, K. L. Hertel, Uni- 

versity of Tennessee, Knoxville; Newton Underwood, 

Vanderbilt University, Nashville. 

J. T. 

SPECIAL ARTICLES 
RESONANCE AND THE CHEMISTRY OF 

HISTIDINE 

CerTaINn of the chemical characteristics of histidine, 
propionic acid, are readily ex- 

plained by a consideration of the fifteen principal 

forms of the compound in resonance. These forms 

can be classified into four groups, each containing 

structures with similar energies, and the forms of each 

group may be weighted somewhat arbitrarily (any 

reasonable assignment of ‘weights leads to the same 

qualitative results). 

Group 1: The elassical structure of histidine (I), 

where A is the alanine residue. Weighting 30. 
& Group 2: Four forms in which there is a single sepa- 

ration of charge and octets about all atoms, e.g., II. 
Weighting 10. Group 3: Five forms containing a 
single separation. of charge, but a sextet about one 

atom, e.g., III. Weighting 5. Group 4: Four struc- 
tures with a double separation of charge and a sextet 
about one atom, e.g., IV. In addition, V is placed 
in this group, due to the two adjacent double bonds. 
Weighting 2. 

HC—C—A HO—G_—A 

H H H 
I II III 

HO—G—A HC—o—A 

| 
HN+ :N N: N+ 

\4 
G 

H H 
IV 

The resonance forms of the other tautomer of histi- 

dine are the same, with the functions of the ring 

nitrogens reversed. 

The degree of bondedness between each pair of 

atoms of the ring and the charges on each atom are 

summarized in VI as time averages, where one unit of 

charge (charge on an electron) or bondedness (single 

bond) is equivalent to a total weighting of 105 

(30+ 40+ 25+10). 

Recalling that a double bond to a nitrogen or a posi- 
tive charge decreases its basicity and increases its 

acidity, while a negative charge has the reverse effect, 

the nature of the three nitrogen atoms of histidine may 

now be considered. (1) The amino nitrogen of the 

chain does not participate in the resonance of the ring 

and therefore is similar both in reactivity and basicity 

to 4-amino groups of other amino acids (i.e., expected 

pK, about 5). (2) The secondary amine nitrogen of 

the ring has a charge of almost +4 and is not quite + 
double bonded on either side. The similar resonance 

in pyrrole gives its nitrogen about the same positive 

charge and degree of bondedness. Thus this nitrogen 

in histidine, like that of pyrrole, is very weakly basie 
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and abnormally acidic. (3) The third nitrogen, re- 

sembling in the classical structure the nitrogen of 
pyridine, possesses a net charge of -1/5. It is double 

bonded 3/10 on one side and 1/2 on the other. On 
the other hand, the resonance in pyridine gives the 

nitrogen a relatively small negative charge and makes 
it slightly less than half double bonded on each side. 

As a result the histidine nitrogen is much more basic 

than that of pyridine. 
It is doubtful that the negative charge of this 

“pyridine” nitrogen can entirely compensate for its 
doublebondedness, and it is therefore probably less 
basie than the nitrogen in the alanine residue. The 

formation of salts of histidine indicates two basic 

nitrogens, pK, =4.85 and pK, =7.97, of which the first 

corresponds to the nitrogen of an amino acid, and the 

second to a nitrogen much more basic than that of 

pyridine. 

A similar treatment of the nitrogens of histidine 

could have been accomplished by a consideration of 

the alternative resonances VII and VIII,! in which 

the ring has a net charge. 

HC=—C——A 

| 
:N: 

C C 
H H 

VII 

HN: N HN :NH 

C C 
H H 

VIII 

Substitutions that depend on the basicity of the 
nitrogen occur at the amino group, e.g., C;N.H; - 

CH, - CHNH, - COOH + C,H; - S0,Cl — C3N.H; - 

CH, - CHNH (C,H,;S0,) - COOH + HCl. Those 
that depend on removing a hydrogen by a metal, 

which is afterwards replaced by a group, occur on an 

acidie nitrogen of the ring, e.g., AgN.C,H, - CH, - 

CHNH, - COOAg + 2CH,I — CH;N,C,H, - CH, - 

CHNH, - COOCH, + 2AgI. 

TERRELL L. HILL 

GerALD E. K. BrancH 
UNIVERSITY OF CALIFORNIA, 

BERKELEY 

FURTHER EVIDENCE OF SEX VARIATION 
IN THE UTILIZATION OF IRON BY 

ANEMIC RATS 

Previous work in this laboratory has indicated that 

female anemic rats utilize iron more efficiently than 

male anemic rats. This conclusion was based on the 

greater gain of the hemoglobin per 100 milliliters of 

1 Jukes and Branch, ScIENcE, 80: 228, 1934. 
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blood shown by female rats when both male and female 
rats were fed the same iron supplement.’ The questioy 

has been raised as to whether this is really a character. 
istie of the female organism or is simply due to the 
difference in the size of the two sexes and therefore 

different food intakes.2 In the hope of shedding 

further light on this question, the total iron content 
of anemic male and female rats which have been given 
supplemental iron feedings has been investigated. 

Anemia was produced in young rats using the 

Elvehjem-Kemmerer technique,’ modified only by the 
feeding of copper sulfate supplements, as is customary 

in this laboratory. When the rats were eight weeks 

old, the hemoglobin level was constant or falling, and 
ranged from 2.9 to 5.4 gms Hb/100 ml. of blood for 
the six litters used in this work. At this time represen- 

tative rats from each litter were killed, while the rest 

of the rats were placed on FeCl, supplements varying 

from 0.05 mg Fe to 0.3 mg Fe daily. At the end of 

the six weeks’ test period and twenty-four hours after 

the feeding of the last iron supplement, the hemoglobin 

concentration was determined by the acid-hematin 

method and the rats killed. After the removal of the 

digestive tract, the rats were ashed and the hydrochloric 

acid solution of the ash analyzed for iron, using the 

method of Farrar.® 

Results of the iron analyses of the rats given con- 

parable treatment showed remarkable agreement. Six 

male and seven female rats were killed at the end of 

the five weeks’ iron depletion period on the basal milk 

_ diet. Although the hemoglobin coneentration ranged 
from 2.9 to 5.4 gms of Hb/100 ml. blood, the iron 

eontent varied only from 0.013 to 0.017 mg Fe/gm 

of rat with an average of 0.015 mg Fe/gm for both 

male and female rats. However, as the females 
weighed a little more than the males, the total iron 

content of the females (0.8073 mg Fe) was slightly 

higher than that of the males (0.7065 mg Fe). In 

another series of experiments the iron depletion period 
was continued for eleven weeks and although there was 

a definite decrease in both the hemoglobin concentra 

tion and the iron content, again no sex difference 

the iron content of rats which had their reserves 

depleted on a milk diet régime could be detected. 
However, Table I shows the results obtained whe. 

litter mate rats rendered anemic by the usual proce 
dure were fed varying amounts of iron as FeCl, solt- 

tion. It can be seen that the mg Fe/gm of rat wis 

always higher for the females than for the males fei 

1M. C. Smith and L. Otis, ScmencE, 85: 125-126, ro | 
2H. H. Mitchell and T. 8. Hamilton, Scrence, 85: 3 

366, 1937. 
30, A. Elvehjem and A. R. Kemmerer, Jour. Bish 

Chem., 93: 189-195, 1931. 69 
4M. C. Smith and L. Otis, Jour. Nutr., 14: 365-300, 

1937. 
5G. E. Farrar, Jr., Jour. Biol. Chem., 110: 685-64 

1935. 
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the same iron level. It is interesting to note also that 
at the lowest levels of iron fed—when most economical 

nse of the iron is of vital importance—the females 

actually retained more iron than the males, in spite of 

their smaller size. 

TABLE I 

ANALYSES oF Rats AFTER RECEIVING IRON SUPPLEMENTS 

Av Avg. 
Mg Fe No. 6W 6 wks. gain aoe Avg. 

id Fe/g ail ra n e/gm 
grams Fe/rat 

1.9 2.3666 017 5:8 3.3083 026 
5.3 3.5335 "020 
8.7 4.2765 “029 

20 o 5 120 8.9 5.0328 .032 
> 6 10.4 4.3545 035 
30 fo 1 153 11.0 7.2250 .039 

3 83 11.5 §.2798 .045 

To check this point further, male and female rats 
were compared that were fed the same iron supplement 

and whose gain in weight during the six weeks’ test 

period was the same. When fed 0.05 mg Fe daily, the 

male rat gained 74 grams in weight and 2.3 gms 

Hb/100 ml blood and retained 2.1229 mg Fe or 0.018 
mg Fe/gm, while the female rat gained 75 granis in 

weight and 5.1 gms Hb/100 ml blood but retained 
3.7500 mg Fe or 0.027 mg Fe/gm. When the iron 
supplement was 0.20 mg Fe daily the male rat gained 

100 grams in weight and 7.5 gms Hb/100 ml blood 
and retained 3.5707 mg Fe or 0.027 mg Fe/gm, while 
the female rat gained 102 grams in weight and 10.3 
gms Hb/100 ml blood and retained 4.6832 mg Fe or 
0.037 mg Fe/gm. ; 

Thus, from a study of the total iron content of rats, 

it has been shown that at the end of the iron depletion 
period the iron content of male and female rats is very 
nearly the same. However, after feeding iron supple- 
ments to anemie rats, the bodies of female rats were 
found to contain more iron than those of males com- 

parably fed. These results support the previous find- 

ings of this laboratory that there is a true sex differ- 
nee in the way male and female rats utilize iron and 
hat it can not be explained by a difference in the 

eights of the two sexes. 

OTIS 

MARGARET CAMMACK SMITH 
UNIVERSITY OF ARIZONA 

ON THE ORIGIN OF UROGASTRONE! 

THE presence of a substance in human and canine 
fine which inhibits the gastric secretory response to 

stamine and a meal has been previously demon- 
tated?:34.5 This gubstance has been called uro- 

‘Aided in part by a grant from the Committee on 
f'docrinology of the National Research Council. 
0. U. Culmer, A. J Atkinson and A. C. Ivy, Endocrin- ogy, 24: 631, i939 . « \e vy; 
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gastrone® because of its resemblance to enterogastrone, 

which inhibits gastric secretion and motility. The 

latter principle is liberated from the upper intestinal 

mucosa in response to contact with fat. 

The experiments reported here were designed to 

answer two questions: Will urogastrone disappear 

from the urine following combined subtotal gastrect- 

omy and total enterectomy? Is the output of uro- 

gastrone increased by feeding a high fat diet? 

From four female dogs prepared and trained for 

catheterization, urine was collected successively under 

the following conditions: (a) daily for a 5-hour period 

after the ingestion of 75 ce of corn oil with a mixed 

meal; (b) for a 4-day period during which they re- 

ceived daily approximately 1,200 ce of a modified 

dextrose-free Locke’s solution subcutaneously, but no 

- food; and (c) for a period of a week after an opera- 

tion in which the pyloric antrum and the entire small 

intestine were removed, the pancreatic ducts tied, the 

pancreas separated from the duodenum by a subserous 

resection of the latter, and external gastric and biliary 

fistulas constructed. During this post-operative period, 

modified dextrose-free Locke’s solution was adminis- 

tered. With one exception, the animals survived con- 

siderably longer than one week. The catheterized 

urine was treated by the method of Katzman and 

Doisy,’ and the resulting extracts were assayed in six 

Heidenhain-pouch dogs injected with histamine. The 

results are shown in Table 1. 

TABLE 1 

Inhibi- 
No Dose tion of 
of. gastric 

sayS Mgms. equiv. n n acid in 
inee hours kg. hrs. per cent. 

Dogs 1, 2, 3,4 
(urine pooled) 

Fat fed .. 4,2 207 7.64 128 44 
Fasted ... 18 5.3 393 12.03 205 32 
Enterecto- 

mized .. 24 y® 199 13.29 208 3 

The results clearly demonstrate, first, that the inges- 

tion of a high fat diet augments the excretion of uro- 

gastrone; and second, that urogastrone disappears 

from the urine following surgical removal of the small 

intestine. In these respects urogastrone behaves ex- 

actly as would be expected if it represents excreted 

enterogastrone. Accordingly, our experiments provide 

strong circumstantial evidence in favor of this inter- 

8 J. 8. Gray, E. Wieczorowski and A. C. Ivy, SCIENCE, 
89: 489, 1939. 

4J.8. Gray, E. Wieczorowski and A. C. Ivy, Am. Jour. 
Physiol., 126: 507, 1939. 

5 J. 8. Gray, C. U. Culmer, E. Wieezorowski and J. L. 
Adkison, Proc. Soc. Exper. Biol. and Med. In press. 

6 A.C. Ivy and J. S. Gray, Cold Spring Harbor Sym- 
posia on Quant. Biol., 5: 405, 1937. 

7P. A. Katzman and E. A. Doisy, Jour. Biol. Chem., 
98: 739, 1932. 
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pretation. However, they do not permit the unre- 
served conclusion that urogastrone is formed by the 

small intestine, inasmuch as the effect of control sur- 

gical procedures on the excretion of urogastrone is as 

yet unknown. It should be pointed out that the selec- 

tion of a proper control experiment is inseparable from 

the more general question of why urogastrone should 

be excreted in the fasting urine. Experiments are now 

in progress which are designed to provide at the same 

SCIENTIFIC APPARATUS AND LABORATORY METHODS 
A ROLLER BOTTLE TISSUE CULTURE 

SYSTEM? 

In 1936 Gey and Gey? described procedures which 

they employed in maintaining in vitro tissue cultures 

of normal and malignant cells in roller tubes. Cultures 

are grown in a thin layer of clotted plasma on the 

walls of ordinary or specially designed glass tubes, and 

by revolving them horizontally they are alternately in 

contact with a nutrient medium and with air or any 

gaseous mixture that may be desired. The rotation 

gives a constant, slow washing action which seems to 

promote an adequate exchange of food materials and 

waste products between the supernatant fluid and the 

cells. The Gey roller tube method has several advan- 

tages over the more usual hanging drop, Maximow 

slide or Carrel flask techniques, but has certain disad- 

vantages and limitations which we believe to be par- 

tially eliminated by the modifications in technique 

described below. 

It is difficult and time-consuming to prepare the 

sterile human normal and placental sera as described 

in the original articles.2;* For experiments of a few 

weeks’ duration we believe the substitution of the 

“synthetic medium,” described by Baker* in 1936, is 

helpful. In roller tube cultures of various human and 

animal normal and malignant tissues we have obtained 

very vigorous and healthy outgrowths, even when this 

medium has been simplified by omission of hemin, 

insulin, thyroxine and vitamins A and D. Directions 
for the preparation of this and other media are given 

in a recent book by Parker® and by Baker and Ebeling®. 

Synthetic media have the great advantage that their 

components can be varied at will. 

The danger of contamination during feeding and 

transfer of roller tube cultures is a serious one, since 

1 Aided by a grant from the National Research Council. 
From the Laboratories of the Collis P. Huntington 
Memorial Hospital of Harvard University. 

2G. O. Gey and M. K. Gey, Am. Jour. Cancer, 27: 45, 
1936. 

8G. O. Gey, Am. Jour. Cancer, 17: 752, 1933. 
4L. E. Baker, SCIENCE, n.s., 83: 605, 1936. 
5 R. C. Parker, ‘‘ Methods of Tissue Culture,’’ Paul B. 

Hoeber, Inc., 1938. 
6L, E. Baker and A. H. Ebeling, Proc. Soc. Exp. Biol. 

and Med., 39: 291, 1938. 
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time an answer to this general question as well as con. 

trols for the experiments reported here. 

C. U. 

J. S. Gray 
J. L. Apxisoy 
A. C. Ivy 

DEPARTMENT OF PHYSIOLOGY, , 

NORTHWESTERN UNIVERSITY, 

CuHIcAgo, ILL. 

contact of the nutrient fluid with the stopper is difficy}; 

to avoid. We have found it advantageous to employ 
an arrangement shown in Fig. 1. A short length of 

Fic. 1. Cross section views of roller bottle, with stopper 

and coverslip in place. 

Pyrex tubing having a slight constriction at one endi 

introduced through a hole in a tightly fitting rubbe 

stopper. The two parts are sterilized as a unit, lf 
autoclaving in large Pyrex test-tubes. ~A sterilized, it 

verted serum vial cap may be used to seal the end ¢ 

the small tube after flaming it. For ordinary pr 
dures this cap is removed, and the end of the sui! 
glass tube flamed. Fluid transfers can then be mi 
by means of sterile syringes and long hypodem 
needles. 

Observations of the colonies under highest maguil . i 

cation is impossible in ordinary glass roller tubes, 
to the thickness and curvature of the walls. (ey'# 
1933 described the construction of special hexagoal 

tubes having flat sides of thin glass which were bel# 

suited to higher power observations (i.¢., 45 x objet 

tives). Even with these, however, satisfactory pé™ 
nent stained specimens would be difficult to prep™ 
and store and would involve sacrifice of the tubes 
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Mn. Therefore, we have constructed flat roller bottles, 

s shown in the figure, which appear to offer many 

, ,jvantages. A hole 33 mm in diameter is drilled in 
1e wall of an ordinary commercial flat-walled, two- 

: mnce bottle. Then a 43 by 50 mm No. 1 or No. 2 

over glass is cemented over this opening with a suit- 

ible plastic cement which should be non-toxic and 

ssoluble in water after dry heat sterilization, but 

sluble in aleohol as is “Gelva” (kindly supplied by 

ie Shawinigan Resins.Corporation), or soluble in 

S cetone as is “Glyptal number 1202” (made by the 

eneral Electric Company). These cements seem 

omewhat soluble in water if heated for only three or 

our hours at 160 degrees Centigrade and hence should 

e left overnight at this temperature. Since 80 per 
nt. alcohol is used in many staining procedures and 

psily dissolves the “Gelva,” this cement is recom- 
pended for use when the. cover slip will be removed. 

Glyptal” may prove better for cementing cover slips 
hich are to be left on and used several times before 

enewal. In practice the bottle is washed and dried; 

thin layer of cement is applied with a medicine 

Mopper around the edges of the hole and on the 
Hjacent flat outside wall of the bottle; then a cover 

ip is placed on the cement and manipulated to remove 

r bubbles. A fairly loose non-absorbent cotton plug 

inserted in the neck of the bottle which is placed, 

bver slip side up, in a wire basket or rack, ready for 
y heat sterilization. 

) To plant the cultures, bottles are lined up on a sterile 
ck or towel, cover slip side down, the cotton plugs 

e removed, and the necks flamed gently. Then, in 

ch bottle, from two to four drops of sterile heparin- 

bd plasma are placed directly on the inside surface to 
" the cover slip and distributed evenly, after which 

e excess is drawn off, leaving a very thin film con- 

ending about one drop of plasma. It is unnecessary 
bbe “€posit any plasma on the other walls of the bottle 

less tissue is to be planted there as well. Next, from 
ed, i ne to twenty or more fragments of finely chopped tis- 
nd df ” Baker’s medium or saline are drawn into a 

proce petite, concentrated in the tip, and allowed to fall 
the cover slip. The excess fluid is now drawn off 

Be 2 sterile stopper unit is placed in the flamed neck. 
lerallowing the elot to harden slightly, fluids may 
added through the small Pyrex tube by means of a 

agi podermic needle and syringe. (A total of about 5 ce 
os, io satisfactory.) Usually no embryo extract or other 
sy iting factors will be required. Finally, the tip of 
cope Mall Pyrex tube is flamed and covered with a 

Mie-inverted serum vial cap. The culture is now 
ty for incubation. 
ultures Seem to grow better if they are rotated 
» SX to fifteen revolutions per hour, thus giving 
a and washing action to the supernatant fluid 
*y’ describes for his roller tube method. How- 
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ever, they may be grown in these roller bottles without 

motion, as in Carrel flasks. 

We recommend the use of a small synchronous-type 

electric motor such as the Telechron C-2 or C-4,’ which 

will be found to have ample torque to rotate a shaft 
carrying a balanced roller bottle box capable of hold- 

ing twenty-four bottles at a speed of fifteen revolutions 

per hour. Using a stock motor with a shaft speed of 

one r.p.m., only one small four-to-one reduction gear is 
required. Elaborate bearings are unnecessary, and the 

whole apparatus will oceupy a space of less than 

3x 2x2 feet inside an incubator. 
In staining cultures, the preliminary fixation and 

washing are best done with the cover slip still on the 

bottle. Then, after allowing the bottle to remain in 

contact with the proper solvent for a few hours, the 
cover slip and preparation may be removed in toto 

for subsequent staining and mounting, leaving the 

roller bottle ready for re-use. Since the colonies grow 

in a very thin plasma coagulum and tend to form 

extensive sheets, often only one or a few cells thick, 

exceptionally good cytoplasmic and nuclear detail may 

be observed without any intermediate transfer or sec- 

tioning procedures, and the usual difficulties encoun- 

tered in staining cultures in thick clots are eliminated. 

Numerous possible uses for the apparatus suggest 

themselves. The bottles are well adapted to the taking 

of frequent photomicrographs or cinematographs. The 

injection of test solutions, viruses or bacteria can be 
timed accurately, and since a very thin plasma clot may 

be used, penetration to the cells is very rapid. By the 

use of two holes and cover slips in opposite sides of 

the bottle, treated and untreated tissue could be nour- 

ished by the same nutrient solution, or the growth and 

action of viruses or bacteria on immune and non- 

immune tissues could be studied readily in the same 

container. Cultures of different endocrines could be 

handled the same way and their’ interactions on one 

another or their response to hormones determined. 

A similar technique using thin organic films in place 

of cover slips has been developed in collaboration with 

the Haskins Laboratories® for use in radiation exveri- 

ments. 

The method obviously has advantages in studies in 

which optimal cultural conditions should be combined 

with microscopic studies of living and stained tissue, 

and hence appears to be a useful improvement in tech- 

nique. 

Darret T. SHAw, 

Lucius N. Littauer fellow in cancer 

LAWRENCE C. KINGSLAND, 

Bullard fellow 
Austin M. Brugs 

HARVARD UNIVERSITY 

7 C-2M for larger installations. 
8 Haskins Laboratories, 480 Lexington Ave., New York, 

N. Y. 
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THE USE OF A TRANSLONGITOME IN MAK- 
ING AND INTERPRETING ALTERNATE 
TRANSVERSE AND LONGITUDINAL 

SERIAL SECTIONS 

Botanists and zoologists have long recognized the 

difficulty encountered in interpreting the relationship 

of parts in transverse and longitudinal sections made 
from two different pieces of tissue. An alternating 
two-plane cutting attachment to be used in a rotary 

or sliding microtome has been developed by the writer. 

This instrument has been named a “Translongitome” at 

the suggestion of Dr. E. J. Kraus, Botany Department, 

University of Chicago. This device makes it possible 

to cut alternate transverse and longitudinal sections 

from the same block of tissue so that the alternate 
sections come from the microtome knife in one con- 

tinuous ribbon. 

The translongitome is fastened into the microtome 

clamp in relation to the microtome knife as shown in 

Fig. 4. This makes the sector swing through a 90- 

degree are in a plane parallel to the knife edge. The 

hinged sector automatically locks or releases for each 

predetermined position. It is necessary to set the 

microtome to cut one half of the thickness desired as 

each face of the block is cut on alternate strokes. 

After adjustments are made for the two faces to come 

to the knife in the same plane and the paraffin trimmed 

for the correct width of ribbon the microtome is turned 

with a quick movement, stopping with the translongi- 

tome up each time and the sector shifted to the reverse 

FIG. 1. FIG. 2. 

FIG. 3. FIG. 4. 

PLATANUS ao @ 
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position by means of the handle. The detail of 4 

locking device and two-plane adjustment is not show 
in the diagram. 

Figs. 1, 2 and 3 indicate the method of prepariy 
the paraffin block for attachment to the translongiton, 
Fig. 4 indicates a portion of the paraffin ribbon cong 
from the microtome knife. This paraffin ribbon isp : 

pared in the usual manner and studied as seria] » 

tions. Fig. 5 shows the finished slide as the long 
tudinal and transverse sections appear in separj 

rows. It may be observed that the upper edge of ty 

transverse sections matches the extreme lower edge ¢ 

the longitudinal sections. Observation under the y; 

croscope of course makes these edges appear to be th 

inner rather than outer edges. <A particular bundleg 

structure in transverse section will appear closer aj 

closer to the cutting edge after each successive cut a 

when it reaches the cut edge it will appear in the ng 

longitudinal section. It is always possible to deg 
mine the direction of the longitudinal cut with respy 

to the structure and to know the structure invdy 

from the adjacent transverse sections. The cut edg 
show practically no disruption of parts, and it is p 
sible to take a photomicrograph of a successive tran 

verse and longitudinal cut edge and to match eig 

part for part or even cell for cell. 

Slides prepared by this method are of great asi 
tance in interpreting and determining relationship @ 

parts in original research and are especially help 

in instruction in vascular anatomy. 
D. M. Crooxs 

UNIVERSITY OF ARIZONA 
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